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Brush Your Dog’s Teeth 
Lately? 



Replaced your smoke alarm balleries? Copied your files to 
fhe server? Laptop backed up? 

Despite the besi of tnlenlions, there are some things we ]usl 
don't do often enough. And when comes to backup, youi 
business continuity is at risk. 

CrashPlan PRO is the first and only backup solution that 
combines an extremely people-friendly client with a sophis¬ 
ticated enterprise server to continuously protect your 
business onsite, offsite, and online. 


Mission critical data on remote laptops, desktops and 
servers are backed up in real-time to multiple destinations 
regardless of location. 

Try CrashPlan PRO in a free 30day trial and make life 
easier for you, your users, and their dog's teeth. 



People Friendly. Enterprise Tough. CRASHPLANPRO" 

wwv^.crashplanpro.com Continuous Backup for Business. 
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From the Editor 


2009 ticks along anil it might be time to review your lech New Year resolutions. What are you 
dt>ing lo improve your .skills and offer more? It's a question that you continually necil to ask 
yourself. Learning a new API, learning a new language or learning a new technique are all paits 
of a ct>ntinual lYcte. Exposure to that which is just outside of ytjur comfort zone works wonders 
for an assistive push. It takes a bit of an open mind, though. We think tlie articles presenteil this 
month should hei[> with all of the aiiove. 

Our cover story this month is Unity3D, and gunic dcveUipineni environment. Like the lorque 
Enginir that we recently covered, L3nity3D allows a creator to design an interactive envin^rtment 
w'itlioLit needing to learn C or C-H-. Belter yet is that Unity3D aLso has a module tliai allows 
development for the iPhone—several of the top game lilies on the App Store have been dcweltrped 
with llnity3D, Icn author Will Goldstone guide you through ihe basics ()f this unique LU^lit>^ 

On the security front, new' Mac'lech author Rich Trouton conipares several meilK>ds and 
prtxlucts for protecaitig data on disk. Despite many of the protections that you can take with your 
data, you may I'jc vulneralile in ways that you dtm't expect. Fur example, there are certain data 
that are exposed in rache daiii - often placed outside of yt)ur home directory, Tlits month^s 
''Macintosh Data Enciyq^iion" article shows you w^ays to protect this data* ttX). 

Another new-to-MacTech author, William Smith, a Microsoft MVP (not a Miemsoft employee) 
delves into Exchange's mail protcxols, some changes iltat llieyVe gone lhn>ugh and how they 
iKrinive with Eniouragcv Or* as the .subtitle says* "l\v|hai administrators need io know about 
Microsoft's newe.sl E-mail proltHX)!," 

Greg Neagle covers various w"iys to integrate your Mac with Active Directory' in this month’s 
MacErUeqirise article. If you haven't run into Active Directory* tliere's a [irciiy high chunev you 
will* as it's iX)pular for several reasons. One of which is that it's a robust* reliable directory' (scj* 
give it a chance!). 

Dave Drihin continues the Road lo Code by gelling into more GUI terriloryc Ijearn about 
NSViews: what tliey are and how you can press them into service. 

'rile Mac in the Shell column lias Ix-en introducing you to l^ihon on the Mac. This moiuh 
inlRKluces you to object oriented programming (OOP) in Python. It's a little unlike OOP in other 
languages, so* even if you iliink you've seen it Ixdbre* if you'a^ new to Python, it's worth delving 
into. 

Finally, our extensive Virtual Machine benchmarks are here for your reference. We pilled 
Parallels against VMWare in real world tests. What are Veal wx:>rld te.Hts?" Well, rather than simply 
Rilining a benchmark suite like Geckl>ench* we simulated acfiviiies that a typical end user may 
perform on a daily basis (like Application launcli limes* docuineni scrolling perlormance, etc,). 

Here's hoping iliat we're helping you rulFill your own tech resolutions. Have topics you'd like 
to see covered? Just lei us knrrw' alletfers@mactech.com. See you next month! 


Edward Marezak* 
Executive Editor 
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Macintosh Data Encryption 




by Rich Trouton 



Introduction 

Onf of ihc" lioL new items in recent years, in 
government and corporate FT, has been lapfoi") encryption. In 
larj^e part, this is a technical solution tt} a hiirnan problem: cbta 
tlieft, loss or exjKxsure. T’eople lose laptops, steal laptops 

[lecaiise they're valvial)le, the kids ilnd information ilmi lliey'rc* 
nt>i supposet! to on Mom's or Duds computer and tell all their 
friends alK>ul it, and so on. Does everyone need encryption? 
Maybe not. My t)\vn personal yardstick Ls "Is there anytliinj^ on 
diis mac hine where I would fiuve a problem with it lieinj* jiK)sted 
on the welt, or tacked up on a public bulletin Ixtard?” If yttur 
own aHvSwvr is “No" yon probably don't need to enciYpl 
anything*. If youf answer Ls '^Yes", then you probably should. 

How best to protect your data? 

Tliere are m^o main encry[iiion .smut^gies that are in use 
todty on llie Mat. llie first is file and ftilder encryption ;ind the 
second Is’wliole disk encrypii(>n (WDhK Btiih have their pluses 
and minuses, especially w itli arganis to data arovery. After all, 
encryjMion lx ills down to ‘"scrambling yt>ur data m.j that other 
jieople can't read it." Normally, you try to make sure liiai all your 
data is intati; encryption strives to tk'lilx^rately scramble vs hai is 
saved ttj the hard tlrive. Hie trick wiili encrypting your data is 
that you w'ant to scramble it in such a w-ay that auihorizctl people 
can unscnmble it wiiile no one else nm. 

File and folder encryption works pa-tty much like it sounds, 
it allow^s you to encrypt and decrypt selected files or hilders. 
Idols that use tliis medjod make you choose wiiat you want to 
encrypt and don't encrypt anytliing thafs not selected ftrr 
encryption. By and large, this is die method of data proreclion 
that A]^ple has chosem \o support, and Aftple has provided some 
great Uxils with Mac OS X fur file and Idlder encryption, Another 
tiurd-[xiriy encryption tool available for Mac OS X that uses file 
and folder encryption is TriROypi, which is an open-source 
pnrject that supports Windows Vista/XP, Mac OS X, and Linux. 

Whole disk encryption is aLstt fairly self-descriptive. It 
encrypts an entire hard drive and everything on it. In ihis model, 
everything on tliat hard disk is encrypted and the only w^ay to 
have it nf« i>e encryf 3 fed b to move it oft^ of tliat drive. Because 


of this, WDE is the preferred euerypiitjn meilKxl lc>r most 
corporate and government environments. Using this entrypiion 
siniiegy has Imm problemaiie for ilie Mac until fairly recendy. In 
faa, until May 2(KtH, there wasn't a whole disk encryption 
s<)ftware solution availalile for the Mae tliat su[>poried an 
encrypted hx)! drive. There am ntnv a ct>uple of softw^are 
[)uckage.s thai su]'>p(>rt Intel-based Macs, hiii PowerPC-based 
Macs still dt)jVl have a WDH softw^ia- package that allows you to 
lxK)t from the eniTyimxl drive. On the whole disk encryjXion 
side* die two main .software packages available lor the Intel Macs 
are PGPs Whole Disk Hneryption and Clieckfxiinrs Full Disk 
Encryption, 

Mac OS X’s built-in encryption 
solutions 

A,s mentioned earlier, Apple lias t ho.sen to support the file 
and folder encry“titioti merhfxl witli its encrvfition Uxils, Tbe 
main tcxils are encTypted disk images and Ktle\'aull in Mac OS X 
10 . 3 .x and higher 

Encrypted tlisk images are just like any other disk image you 
can create with Disk Dtiltiy, with die ext'eption that diey nrv 
f^as-sw'ond proiedetl and tliat password Ls u.stxl io encrypt the 
disk image w ith A RS-121-1128 bit encry'ption when the disk image 
is first cre;ited. You can ii.se iht-m like any other disk image fife. 
It may lx- copied to, or cTeated on, nerw'ork volumes or 
removable mctlia including Zip drives. LLSB Hash media or 
FireWire hard driven. A partiailarly nifty' feature of encrypted 
disk images is iliat wlien mourning llie vlisk image from a remote 
server, is that all ilisk image-related communication Ixaween the 
computer mounting ihe disk image and the server is finncrted 
with the same 128 hit cnmpti()n ustxl to create the di,sk image. 

FileVauIi takes the same encrypted disk image technology 
that Apple created For encTyptecI disk images and u,ses it 10 
protect one particular folder; your account's home folder. HoW' 
FileVault does this is by creating an encrypted disk image that's 
able to grow or shrink with the amount of daia stored in your 
home folder, mounting that encrypted disk image when you log 
in and then un-mounting it w^iien ytni log out, llie user’s htiiue 
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is uncrypicd using the same AES encryption that is available for 
encry pted disk inixiges and tlie contenLs of ilie home folder lire 
aulomatirally encrypted and decrypted on the lly. 

FileVault has some upsides and {lownsides. Tlie biggest 
upsides ate cost and ease of use. It’s built-Into Mac (3S X (v 10,4 
and higher), so you’re getting it for the .sitiue price that you p^ikl 
for OS X. Apple has also gone to 
a considerable amount of trouble 
to make sure tliat you liardly 
notice anything ditlerent alx>ut 
working from an actx)uni that's 
not enciypied from one that is 
entrypted, One otlier attractive 
feature of ii is ihai, beatuse only 
the home folder for a panicular 
act^ouni is being encrypted, 
you're able to siipptjri the rest of 
tlie Mac like you always have without having to deal with the 
extra compliciitions that encrypting tlie OS and your applications 
may bring. 

The biggest downsides have to do with backups and witli 
using netwx:)rk accounts where die passw'ord is managed from a 
server, instetid of from your ow-n Mac. In most eases, these 
accounts are being prtwided by an externa! directory service (like 
Apple’s Open DirecUiry^ or Micr(xs4>fts Active Directory). 

With regards to backups, the problem is ihai FileVauil, at irs 
heart, uses a pas.sword-protected enay[>led disk inuige. The 
backup software will not lx? alile to unlock tlie vlisk image wliile 


you're kigged out of your aLToimt and only Ixickup the files you 
changed since the last backup openition, so it will tiy to copy die 
entire Hie, Wdrse yet, if you change the encrypted disk image 
wfvik: it's Ixdng backed up (for examjde, by logging in i<i the 
account] you can c:orrupt the backti[>, making it hard or 
impossible to restore your file's if needed, 'lliat’s one of the 

rt'asons why Time Machine on 
10,5 only (lacks u|> a FHeX^uli* 
encrypted home wiien the user 
logs out. The liesl solution I've 
found so far is to use Time 
Machine with an attached disk 
drive and log fuit of my account 
on a daily Ixtsis, but that may 
not lie workable for everyone, 
ilie probletn w'ith netw^ork 
accounts from an external 
diretnory ,st?r\ice combined with FileVauli Ls again that File Vault 
is using a pa,sswordproietied tlisk image, ilie ilisk image otily 
know^s the password duiis able to unkit'k It and doesn't check 
with any other sources, like the exienial dircxlory .servitx? dial 
actuully rniinagc-s your password. So it dcx?sn't know' di;tt you 
forgot your passwxird and had to call your company or school's 
help desk to get it reset, and it dex^ni pick up the new password 
wiien FT resets your account's passw'ord on llicir end. All it 
knows is iliai die [)a.ssworti that you put in to the k?gLn screen 
dex'sn’t match the one that it needs to unkick ilie disk image. 
Fortunately, Apple has provided a way to rc'sci the encrypted 


"Is there anything on this machine where 
I would have a problem with it being 
posted on the web. or tacked up on a 
public bulletin boardP” 
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disk image’s password via die FileVault Mu-ster Pas^sword, liiii this 
is a solution primarily built for dealing with (.)S X's own local 
accounts instead of network accounUs. Ijcveraging the Master 
Password to help you recover network accoutiLs tlial have 
FileVaiilted IcKal homes usually requires some work on the 
command line. The best solution here is both user educarion and 
IT training. The user education is training your users iliai they 
need to change their accounts password from tlieir FileVauIi- 
ent:rypted Mac. The FT training is in the various methods of 
recovering a FiieVault-encrypied account's data and is for when 
your users forget their training, or just forget dieir passsvord. 

Third-party encryption solutions 

There are a number of encTyption solutions available froni 
sources other tfian Apfde, Fll only lie t'overing tlie ones I’m most 
hiniiliar with: TiiieCrypt. PGP's Wlicde Disk Encryption and 
Checkpoint's Kul! Disk Encjyption, 

TnieCryfit on OS X ofFers both file and folder encryption 
and wliole disk encryption for non-b(X)t disks, liut does not 
currently have all of the abilities that it does in its Windows 
version (which include whole disk encryption of btxit disks, as 
well as olTering tlie ability to cTeate and nin yovir PC from a 
hidden encrypted operating system)- TrueCry[)t is also free and 
offers the liesr crfjs,s-platfonn compatibility of the enciyption 
sysicnLs Fve looked at, as it supports Windfiws, Mac OS X and 
Linux. If you need to work cToss-pliiilbmi and keep ytnir 


encryption sofuiton the same, I’nieCrypt is a pretty gtxid 
solution. 

From an enterprise IT standpoint. TrueCiypl has tlie 
disadvantage of not having a back door If yon dotVt have the 
password, you don’t gcT in. Period. 

You can download TrueCry pi from liie TrueCrypt welisite ai 
http://www.truecrypKorg/- 

PGP’s Whole Disk Encry ption for Mac OS X offers file and 
folder encryption and whole disk encryption, thougli it only 
supports WDE for boot disks on Intel Macs. (On Power PC Macs, 
PGP still .supports whole disk encryption, but you can't boot from 
any of the encrypted drives). PGP is very good at providing data 
scrambling and unscTambling without interfering wTtli die user, 
which is pretty much w hat you w ant from an encryption product. 
You can even use your Mac ntjrmally while ihe initial encryption 
is mnning, as PGP Ls smart enough ro know what disk sectors 
are already encrypted and wliich ones are not, allowing the 
system U> work normally during the wdiole procc.SsS. You will 
probably notice a very liigli loss ol' t>erlV3rinancc during tfic initial 
encryption process beatuse the hard drive w ill l>e in really heavy 
usage (after all, PGl* lias lo read and rewTiie tlie entire disk 
surface). 

From an enterprise IT standpoint, PGP has another 
advantage in that the company al.sc3 pmvides .serv^er-based 
managcnient ttx^is to manage the encryption policies of your 
PGP-encrypted machines. Don’t want your users to be able to 
turn off I heir encryption? PGP's management trxils can provide 


Hex color picker plugin for Mac OS X system color panel. 


Web Color Picker 

A must hove utility for 
web designers and 
developers, A handy 
color selection tool for 
everyone. 


Color To Code 

Hex Color Rcking: Pick a cdor with 
the mouse, paste the HTML hex 
code. No typos, no counting to 6, no 
crib sheets - Immediate visualize 
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Drag and drop tuli code snippets: pick 
a cdor with the motBO, drag the 
corresponding color specifying 
statement to your source code - zero 
typing, no comples to "see’* the color. 
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Code To Color 
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We're Easier. 

In fact, REALbastc is the easiest, fastest way to create software for Mac OS X, Windows 
and Linux. 

Why use REALbasic? Use REALbasic to create software that solves a problem, automates 
a task, or unleashes your creativity. Use REALbasic to create software for your own 
use, to share with your friends and family, or even to start your own software empire. 

With REALbasic, simply drag-and-drop to build your interface, then add code that makes 
your interface work. REALbasic has online help, tips and auto-complete to guide you as 
you go. And if you do need help, our online community of thousands of users is here to 
answer your questions, 24x7. 

You start with an idea, the rest Is easy. With REALbasic. 


3 REALbasic 


For a limited time, getting REALbasic is easier too. 

Get 15% off when you buy a new REALbasic license. 

To get the discount, go to www.realsoftware.com/mactech 










that alMlity. Want to lie able to show your aucHtors liow many 
ent'iyptecl Macs you have, what's encrypted, and the last time 
Uicy talked to the nrana^ement .server? PGP's management tfxil.s 
can provide tliat too. Your user forgot their password for 
unlocking PGP's encryption? PGPs managenient tools can 
provide a one-lime password that acts as a recovery key whic h 
you can give to tlie u.ser to unlock llieir encryiition wlten tlieyVe 
fbi'gotten their own PGP p;rssword, even if the user is off the 
network and rnintically calling you just prior to that important 
[iresenuition that they're giving 3000 miles away rn>m the Itc^me 
office. 

The main downside to PGP is that Bcxit t]amp does not 
currently work in combination with an PGP-encrypied Ixjoi 
drive. If you need to run Windows on your PGP-encrypted Mac, 
1 suggest using soltw^are like Paralllels or VMWare. 

You can download an evakialitjn vopy of PGP from the 
PGP we!:>site at hHp://www. pgp.com/downloads/ 
desktoptriol/index.html 

Checkpoints Full Disk Encrypiifai for Mac OS X is similar 
to PGP’s overall design when it comes to whole disk encryption 
for Macs, though Checkpoint’s solution is for tlie Intel Macs only 
and does not support Power PC Mac.s, like PCiP, Checkpoint’s 
enLi 7 [)lion is pretty gtx)d at scrambling and Linscrami^ling your 



SmartBackup 

Backup and archiving 
for the rest of us. 

"Using Saved Searches as include and 
exclude rules is just brillianL,'' Macgeekery.com 

"Extremely simple - surprisingly powerful" 

Macapper.com 

Free trial version; http://freeridecoding.com/smartbackup 


data ill a transparent fasliioiu and also allows the Mac to [>e used 
normally during the encryption process. 

Where Checkpoint fell short in my testing has lieen in the 
art^a enteqmsc H' management, wiih the biggest problem 
lieing the issue of recovery keys. Unlike PGP, which offers the 
option of having the recoveiy key l^ genemted and managed by 
a inanagetricni .sc^rver, Cliec;kfX)inis recovery key is generauxl hy 
the Checkpoint software on tlie Mac itself. The problem tlien is 
that the recovety^ key tlien needs to lie copied off of the 
computer and stored somewhere else. Tlte Cfieckpoini- 
generated recovery key also jiericxlically ujidates (usually, this is 
triggered by the Mac changing its hostname or some otlier similar 
global variable) so you need to also make sure that the copy of 
tlic recovery key you Imve is tlie latest one {)r you may not lx:* 
able to ua^ the key to recover your encrypted data, 

For more information about Cbeckpoinrs Full Disk 
Encryplioii tor Mac OS X, you can go to 
http://www.checkpoint.com/products/datasecurity/ 
pc/index,html 

Protect your encrypted data - 
Back up 

Protecting your data wiih encryption Is a great way to guard 
it, but does require you to remember yet another crucial 
password, and losing the key is like losing the combination to 
an unbreakable safe. \X^lia['s tlie l)esi way to protect your data 
against this? Backups, backups, baekujis. Make a regular backup 
of your encrypted data to somewhere you know is safe. As 
mentioned earlier. Time Mac hine can back up your PileVault- 
encrypted home folder when you log out and you can use other 
backup Ecxrls to back up your data once you’ve unlocked the 
encryption and logged in to your account. One consideration to 
keep in mind Ls that I here's usually no point in encrypting the 
files on your Mac if you've got an un-eocTypled copy of your 
tiles in a place where the liackups can lie compromised easily. 

Conclusion 

Encry ption is an important methrxl of proteciing your data. 
As we’ve seen, most metlKxls can be transparent to the user. 
Depending on your needs, the Macintosh platform offers several 
different styles of encryption. From the builtrin, dtsk-imaged- 
IxLsed hoine<iircctor\'-only FileVault Iti several vendors offering 
driver-level full disk encryption, you can chtxxse how bullet¬ 
proof you need the proteaion to be. 
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into a desktop in seconds 
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Mac in thb Shell 

by Edward Marczak 


Python: Getting 
OOPy with it 

Or, delving into 
the real Object-Oriented 
Programming Features 
of Python 

V _ J 

Introduction 

Thu liisi several urticics liave bcm focusing on Python 
basics: data tyjx^s, flow control, modulus anci moren Plus, the 
first “Learn Pyrhon on the Mac"" article pointed tnii some Mac- 
specific tweaks needed to enable the built-in help docs. Here, 
we go a Itule deeper and talk al'H>ut creating classes. Python's 
real Object Oriented Programming (OOP) powerhouse. This 
article will start to introduce OOP in general, and next 
month s column will get into Python specifics, Wiiluuii fitnher 
delay, let's begin. 

Why OOP? 

Why 00]\ indeed? 1 wvni l)ack mid forth for sonic time 
deciding if this was the right time to intrcKluce the topic. 
There are plenty of other subjects relating to Python that I still 
haven't addressed. One can wriie perfectly contpeieni, purely 
procedural Pytlion programs without ever touching OOP 
directly- However, understanding OOP and having the class 
mechanism at your disposal is incredibly powerful. Also, if 
you ever warn to get into GUI applications using Python as 
the language imdemeaih. the ability to write classes is 
essential. Finally, those 'other topics' that 1 mentioned will 
come along in later articles, so, it will lx gotnJ to get OOP 
into your brain Mxjner rather than later, 

Essentially, classes are just another namespace packaging 
mechanism in Python. Typtt:ally, they provide a generic model 
of a real-world object. Classes pmmcjie reusability, and can 
cut development time. If youTe coming to Python From C++ 
or Java, yoiPre in for a surprise: cla.sses in Pyrhon do away 


with some of the p<)mp and circumstance found in tlitKse 
languages. Like most things in Python, they're straightforw^ard 
and easy lo understand. 

Objects 

I’ve talked a lot about objects in l^thon in previous 
artk'lej but we haven't really defined what that means. In one 
sense, you’re using o!>jects in Python if you know it or not. 
Python genetically treats as an internal object. For 

example, when you make the :is,signment 'x = 'hello', x *'is a" 
siring t)liject. On a more pedantic leveL though, objects mean 
several things. 

Model Factory 

When you define a class, the class itself dcxsn't really do 
much. It acts as a mcxlel tor instantiated objects. Jfs a factory 
that can churn tnit objects l)ased on the namespace it 
contains. 

Inheritance 

Classes can inlieril meltiods and objects from other 
classes. 

Extending and Overloading 

Related lo inheritance, ol>jects can then extended an 
inheritei! cla.s,s by adding new at!ribure,s and methods, or, 
override an attribute or meibod of ihe clas,s it inherits fmm. 
Extending adds new^ liehavior to the das.s. CK'errkling—also 
called oivrkHjding—chim^tfs the Ixhavior of the metfiod or 
class. 

It all conies dow'n to the dot ojx^rator, which we've been 
using all along to access module attrilnttes and to call objeci 
methods (like a .string method ic? strip whitespace). WeVe also 
talked a bit alxjuf namespaces. Uie subtlety behind the dor 
notation is that it forces pyrhon to peribrm an upward scare) i, 
through ihcr inheritance tree of namespaces. How dcxrs thi,s 
work? 

Last month, w'e talked about mcxlules. and we c*an use 
that initially to illustrate. Take the following example: 

/usr/biti/eiiv^ pythoti 
K "= 5 

y ' 7 

(ie?r KoiiyleAt): 

X ” L2 

prim Tn ModuleA' 
print X 
print y 

print 'Havin' 
print X 


16 APRIL *2009 


WWW.MACTECH.COM 














iTEGHNOMG^i 























HofiuUAt} 



iriB 

l-he ulhmafg* imoQe* ^pcJl^cD^ 
fcDr mac CDb X 

Designed from the ground up specifically 
for Mac users. Iris provides an idea! 
solution for all your photo editing needs. 

Programmed to perform with 
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interface, Iris renders confusing 
multiple palettes obsolete. 

The future of image editing has arrived! 

download a free trial today 
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sav(p IC 3 % CDH iriB 

Simply visit store.nolobe.com and 
enter the special code MACTECH 


As you may expecl, running this sliort progmm gives the 
following output: 

Main 

5 

In ModuleA 

12 

/ 

Olivknis? Ptffhaps. 1 he miiin roiuine is asked lo [>nut x, Imds 
X in its own namespat'e and does so. Then, we call 
ModuleAO, which first sets x. and is Uien asked to print x. 
Well, at this point, there are two x vaTiul)les. So, the prim 
statement in AfoduleAO starts a search—from the bottom up— 
to locale X, It first kK>ks in its ow n namespace, and finds x. Its 
own version of x, that is, and prints it. ModuleAO is then 
asked lo print y it again starts a search. Since it doesn’t find 
y in its own namespace, ii kM>ks in the namespace directly 
alx>ve it. It finds y iliere and stops the sear<'li. 

Note that in the alxive paragrapli, ii all comes t)ack io 
namespaces, In fact, this search-though-ihe-namespace is 
initiated any lime we use the dot operator in the 
ohjca.anrihnte form. 

It’s all about the dot 

As mentioned above, a class is just another Pylhon 
mectianism of packaging up a namespace. Here's a simple 
Python class: 

class CIassAH: 

a 3 

h = ? 

Now, a sfigiiily diny scxtci is that a class really is just a 
namespace package, and we tkm’t even fiave to instantiate it: 

print ClsssA,a 

will do whiii you ex|ieci and [xint "T. You can even make 
furtlicr assignments: 

Clar,sA,f: = 9 
print CiassA^c 

'IVeaiing a class as a generic, function-like namespace sells the 
cla,s,s mechanism a little short, though. Classes have the powvr 
to inherit attributes from other classes, lei's define another 
class: 

cla&s ClassB{ClasfiA): 
b ” 44 
c - 83 
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Til this case, CiassR inherits from ClassA. Essentially, all of the 
attributes from ClassA are copied into ClassB on creation. Let’s 
instantiate three objects to illustrate: 

inst_a - ClasflAO 
“ CTassB() 
inst_c “ ClessAO 

Non; tliai hotli iii.si_y anci inst_c are instances of ClassA. 
hacli object has a variable a in its namespace; 

print lustra,a 
print inEt_ba 
print inst_c,a 

5 

5 

5 

When instj) is instantiated, ClassB inherits from ClassA, This 
is why ClassB has an 'a’ variable in its namespace, Eigiire 1 
shows this graphically. 


Let your geek flag fly. 

Visit the Mactech Forums powered by UBB,threads 
at www.forums.maaech.com 



Flexibility. Control. Power. UBB.threads. 



When ClassBO is a.sked about variable 'a', it first seardies its 
iiaiiiespace. Not finding it, the .search continues in tlie class it 
inlierited from—also called its and ihe variable is 

found. WC can alier these variables in our instance simply: 

print inat.h^a 

This will print <}9, as you'd ex|X:\t. I towever, it Is only changed in 
die instance, not up die chain: 

print ClassB.a 
., .prints ‘5’. 

Conclusion 

Creating an elegant object oriented program takes some 
planning, 'that may lx* one of the key difrcrerices lx*iwecn a stniight 
pnK:cdural basttd program, and an OOP-based one. OOP lets you 
lx? a bit more stnitegic. It aLso lets you build a larger app ixtsed on 
smaller, reusable t)bjeas. Next niurulu well dig into deiails and 
implementation a bii moa^. 

Media of the inonllu “No Line On 1lie Horizon” by U2. Now, 
tills may lx* an obvious choice, a safe choice, ora fxilarizing dioice. 
n2 lias Ixx'ome pretrv' palatable to a braid audience iJiese days, tf 
you a* one of those pt*ople that never gave diem a sliot, dii.s is 
acruallv a dec'eni album to start widi. 
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with Mac OS X. Reliably synchronize your address book, calendar, notes, 
music, pictures and more between your smartphone and your Mac.* 

visit www.markspace.coiii/reiiabie 


for Blackberry, wtndow^ Mobile. Palm OS, Apple and Symbsm OS devices. 

Smartphono feobjtes vary fiwn model to modal, so syrTcIwoniiatioii featuTBs and capabHiUes vmHJ vary from pmdud to pfodud. 
Tbe Mbsing Sync b a nsj^ered trademark ot Mark/SpacB, ir^ 




















OLLABODATIVE METHODS 



Exchange Web Services 

“Finally, we can all get along,” 
or. “What administrators need to know 
about Microsoft’s newest E-mail protocol" 

by Williom Smith 


Cloud collaboration 

'’Colliilxjmlioii’' Ls ilu^ tiiirent buzzwoal in llic EnLerpristr :incl 
three big players—A[)i)le, C^<x)gle and Mimjsnfr—are all laigeling 
ilie Cloud as rheir arerui for a^rasing new service.s. Lip in tlie 
corjxjrale doutl \i&, Mierosofi Exchange, a ni;ilua‘ and Rihiist set 
of leclinuk^ies lor bridging the sync gap Ix^tw'een diffca'nl 
applicatioas, different devices and more importantly different 
plalfoims. 

Excliangc Scnw Is Microsoft's pnxiua for serving E-mail, 
calendars, contacts and more. It Ls nearly nbiquituus in tlie 
Windows-dominated enteiprise and lias a sining IcKXhokI in the 
liigher educaiion market as well. Excliiinge acts as a hub with a 
v'ariety' of knial. iiiofiile ;md external clients using txxli sltindard and 
proprietary" prrKtxols. However, wiili the recent Euroixan 
GininiLssion's tkciskm letjuiring Mierosofi "to clLsdost* a)mplete 
and accurate sfiecific^aitons'' for its .server communications 
protcxols, tliird ixirty comfyaniL's now futve the opportunity to 
expand and dtwlop pnxJucts that will wori% with Exchange. 

Exdxinge Web Services lEWS) is the first of a few nt"W' 
Micixxsoft server technologies dial will play a key role in fxxh 
Apple's plans to penetrate tlie enleqirise and Microsoft's plans to 
expand eompaiil>ility with Macs. WliUe Gtxjgle liiLsnH announced 
any plans for integrating iLs mail system with lixchiinge, it tcxj may 
very^ well dedtk* to capitalize on in Uie hmire. It has already 
taken steps tow-anl using one Exchange tedinology, AiliveSync. 

Entourage 

What happened to Outlook for Mac? 

In addition to m:iil, Exdiange allows nst^is to maintain and 
shiie calendiir ev'cnls, contans, Lasks and notes. Eiicfi of dit'st" 
ol>jects an be sent and reaiived via e-mail allowing groujis wiiliin 
cx)m[xinies to set up their own workllows. Combineii witli a 
feature-ridi diem ifuil can prex^ss tliese incoming items, siicJi as 
c;)iitlook for Window^s. Exchange becomes die liul) for relaying 
thcMLsarKis of pieces of infoniiation daily for Ixxh smill businesses 
and laige iasiiiuiions. 


Isn't Entourage an Exdiange dienr and can't it do all this ttx)? 
llie fairest answer to dial quesiion is 'It's getting tlieie." Entourage 
Ls akin to Oiitkxjk lor Windows anti is st>ld as piirt d' the (Office for 
Mac suite of applinitinns that includes Excel, l\>werroiiit and Wt)rd. 
It Ls the doscja to a leatuie-ric'li client aailable for the Mac but still 
lacks all the cap^ibilities of Oudtxjk when used with Hxchiinge. 

Oiitkx)k for M[ic, never to ix.* confused vviili OutitKjk Express, 
WHS actually develojxxl by the Exdiange Server Team al Microsoft 
a little more tlian 10 yearn ago but was discontinued after Outlcx^k 
2fK)l, Outlfxik tor Mac was a client that used the Messaging 
Application Pmgnimming Interfiice (MAJ*!) connedkm jiiM like 
Oiiltxik for Windows, MAPI Is just mail pitXocol like the more 
comnxin KW or IMAI^ proitx:<jLs u,s<.xl in Ixistnesses and ai home 
Uxlay, iiul what's imtx>rtanl alxjui MAPI Ls tluil Microsoft never 
licensed it. MAl^I Ls an old and kxisely designed pttXixol tliat 
Mitnisoft kept proprietary. While Ouikxjk for Mac was still never 
ecjual in features w^ith OuiltMik for Wuidows, it did communicate 
with Ivxdiange Server die same wny. Entourage liad never done 
this until version 13*0.0, also known us Erifounige for Exchange 
W’ch Services (EWS). Moiv on that in a l>it. 

A tale of two protocols 

MAPI orWebDAV? 

'Hie MacBU has firobahly stjme of tlie loughtvst decisions to 
make alxiut softw'arc development. Tlieir mission Ls to provide 
inieiiJ[X*rabiliiy wiilj ilieir Oflke for Windtws counteqxiri while 
maintaining die kx>k and fed of a Mac OS ajipIiiHtion. lliat’s not 
easy lo do. Wlien die Exdiange Server Tetim dexided for varifxis 
aw>as to dlsamtinue Ouilotik for Mac, the MacEff J dexided to 
pick up and add Exdtimge supptm to Entoumge, their existing E- 
mail pntjducl. Tliey did this instead of continuing Outlo<ik for Mac. 
After all, wliy dev'eiop and support two E-mail afipliaitions ifiut dt) 
nitxsily tlie same tiling.^ 

One of the more ainmiveisial decLsioas was lo shy awny from 
MAPI and adopt WeblW, which is an inTP-kiscxJ prtHiK'ol for 
sharing infomiiition. At the Ixy'lnning of this decide WehDAV was 
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tlioiighi U3 tlx" tiinire. It tos an open standard, whit'li also 
not pm[3netar\' lo Mkrrtxsoft, anci was growing in popukiiit) . Applo 
was also using Wel>DAV in a new prtKlnti tkit it liad released: 
iT(M)ls and Mac, later to l^econie niac.aaii and llien Mt)liileMe. 
Tljcy (jfTered access to a persorcil iDLsk tliat ajuld lx reached fnim 
anywhere on tlie Internet via WefiDAV. 

WebOAV in Entourage, htjwever, was not nilxisi enough to 
deliver e\er)lliing lliat Oitlook using MAi^l could deliver. Tasks 
didn't public folder sufrpon wa.s very limitetl and comectivity 
wa.s slow. (>utl<X)k Web Access (OWA), which is a web-httsed 
veriion of Exchange Sctvxi; c'aine in two flavors: a full version that 
a)uld lx uccvsscxl only via Internet Explorer for Windows using 
ActiveX axntffjls atxi a light version for everyone else. Since 
Entourage was not Internet Explorer and tiol ActiveX-enabled it tell 
into the 'Wery'one el.se’' citegory. It faced the same issuers as the 
light version of OWA and to diis day many of the limilatioas of 
OWA are the same as those for Entourage. 

Why didn’t MacBU just use MAPI? 

The original husines.s decision by the Mac BU tcj use WebDAV 
w^as thouglu to I k* a .step forward. Howeven it may have Ixxn two 
steps back, 'fhe Exchange nServer Team at Microsolt nev'er adoptetl 
Webr>AV as a major pfotCKoI of tlie fuiua.* and MAIM continuecl to 
lx ilie ongoing protcKX)! of clioice for Exchange Serv't'r and 
(-)utlcxjk for Windc >\vs. 

Ihe first m:ijt)r release of Entourage with Exchange SupiX)rt 
was Entonntge 2(X)4. (Entourage X. which W'us the first Mac O.S X 
mail client fujiii the MacBI 1, had very limited Exchange support 
through a later-released Ul. l.M uptlate bur U'Hed (jn for 

connec li%'itY rather than WebDAV') Entourage 2CX>J was the first Mac 
OS X E-mail client that ccRikl truly Ixf ad led an Excliange client. 
'Ihrough WebDAV it a)u!d aecc*ss mail, calendars* contaas and 
public' folders. llfAvever, tlie tlrM relc*asc c^f Entourage 2(K)4 lacked 
a lot of parity w ilh its Outlook for Windows counterpart. This wtis 
mainly due to coastrainLs in development time, 

Ouilook was not built in a ilay and likewise Entourage had to 
gn)W in its Exchange support, Entourage 2fX)M saw' major 
imprewemenLs in Sercice Pack 2 iW2\ which intnxluced lots of 
complex features such as multiple calendars and address iBooks, 
browsing tfie GIoIkiI Address Ust (GAD* delegation support and 
supjX)rt for sharing mail folders, calendars and address lxK>ks. 
Essentially everything that tlie MacBU wanted to put into 
Entourage 200t from the lieginning but didti't have time to include, 
got released as a major updite a little more tlian one year later 

Unfortunately Entourage still cxnikln't do everything tliat 
Outlook for WLndow^s could do, even with these major 
enliancemails. Tliis wus due partly to the amourii ol^ time ntxxlcxl 
TO develop Excliange Serv'i:r stipport within Eitourage and tlie 
limiUitiorts of WeliDAV. Entourage was still a second-class citizen 
and its users were dem;inding parity^ witli OutlcKtk for Window's. 

Sneak peek at EWS 

Fast-forw^anil a few years to 2(X)8. The MacBU a-^leased Office 
2(X)8 with an upgradcxl version of Entourage al the Macworld E.xpo 
in January'. Tliree years liad pas.'^ed after another nuijor version of 
Offk'c*: v2004. 1 low*e\^er, Eitourage 200S was underwhelming for 


Exchange users. MacBU had rcMaised four major versioas of 
Entourage, including SP2, with ne^irly 100 Exchange-specific 
features [)yi parity with Outlook for Windows still seemed far 
away. 

Whai w'as haj^pening behind the scenes at MacBEt, 
(loweven had been methcKlically planned and plotted to try" to 
take that step forward again and maybe even regain the two 
steps lost using WebDAV. Entourage 2008 intrcxliiced a few^ new 
feaiurt's such as the Out of Office Aasistani and AutoDiscover, 
These features ihemselves didn't greatly advance feature parity 
wMtli Outlook for Windows but tlie tet hncilogy Ix^htnd them, 
EWS, did. 

Exdumge Web Services is a feature found only in 
Exchange Server 2007; it is not present in Exchange Serv'er 2003 
and earlier To iUustrate this, the Out of Office As.sistant in 
Entourage will still w'ork witli Exchange Serv'er 2003 mudi like 
the Out of Office Assistant found in the light version of 0>XA. 
Bill when Entourage 2(K)8 connecLs to Kxdiange Server 2007 it 
lK*gins to take advantage of EWS. Remeinbcn Entourage can do 
mostly what OWA can do Ix^caiise of WebDAV With EWS, 
though, it can do more. Users connecUng to Exchange Server 
2003 w'ill see a basic Out of Office Assisiani in Eniourage, 

Ot£t of Office Assistant 


Accou nt ^ IbOK * Sma h, W) 11 la m 

^ Do ntrt send Owl of Ofike 
Q Send Out of OttKt 

Reply to messages vinth: 

nils is in lurtoiutlc response to your null* ^ 

1 idXl b* Owt of the office Wwfnesdiiy, Septe«b«r 2ffth, 
and returning on Hondiy, October 3rd. I<ilie I n awBy I 
Mill be thecldng enil on a dally basis. « 

f gned"^ 

which is .similar to the Out of Office A.ssistant found in 
OWA. 

Out of Dtffk« 

i rm cganxtdy io the office 

fis nai of Uk ufliee 

iVutoRcltly only wiKcT tn rich <nUs the follp^iof trw: 

Th« m BJi tuflomiUic r«iKwiK to yw#r email. 

\ I wit be pui pi itie DffKC , Se^emPet 2tth. and 

ctf Mpne^, poiEdKf Ird fm amrjif I mnll Ik_ 


Uowev'cT, Kniountge users connecting to E.xdiange Serv'cr 
2007 will see an extended version of the Out of Office Assistant, 
It in dudes options tor semding replies internal to the company 
as well as external to the company and tlie ability lo specify 
.start and end cEites for tlie responses: 
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Nails in coffins 

What happcas rwjw U) tliast? two pitjtcxT>l.S: MAPI for 
Ouilcx)k and WehI7AV tor Entourage? Effective with Exchange 
Server 2007 lx)tlt MAPI and WebDAV were "de-eniphu,sizctl”, Tliai 
doesn’t mean Exchange client features are going a^'ay hut rather 
newer technologies are assuming tiie nesfxtnsibililies of thtxse 
features. It dot's mt'an, thtnigh, that at some ix)im in ifie future, 
maybe not neces.s;irily the next version, MAi^l and Wel:»t)AV will 
be g(^ne from Itxchange Serxer. It also means that funlier 
development to expand these letiinologies lias ceased. 


Tlie Miciosoft TechNet dtx’iiment "Discontinued Features and 
IV-Hmphasized l unaioruility in Exdiange 2007 R'l'M” (aa9W}ll) 
explains that lx>th MAPI and WebDAV along with other 
teclmolpgies are now (x>nsidefed Legacy Excliange features". In 
another 'fechNet dcxjumeni "Exchange 2(K}7 Development" 
(bl)1245l6), Microsoft specifically stales for WeliDAV, ’'We 
recommend iliat you develop neu^ messaging applications using 
Excfuinge Web Services, anti migniie existing applications when 
feasible.” Both articles are available at hflp://lechnef.iTikrDsoft.com. 

Bye-bye, public folders 

On a side note, public folders liave alst) lieen de-empliasized 
in favor of SharePoint and the Exchmge Availaliility service. 
Exchange Serx'er 2CX)7 threw -several administrators for a kx)p when 
it was released because allliougli the public folders .service was still 
available it wasn't enabled by default. MacBlJ announced at 
Macwrjrid 2009 the D<xument G)Il;ilx)ration (Companion (DCC), 
which went into private iK'ta in Febmaiy^ and w'ill he released later 
this year 

Tlie DCC ts a stand-alone application for Mac OS X that 
pmfvides lietter uploading, tlownloading and check-in/out from 
Shaa" Point servers as well ;is Oflite five Worksixtces- More 
infoniiation is available at Microsoft's Madopta IT Pa>s website 

hi^//www.riikT 05 oltxDm/moc/ilprps/deemspse 

One protocol to bind them all 

Building bridges 

Offit'c 2(KJ8 tcx)!c the MacBlJ nearly fours years to ship, which 
is a very long dev’clopmc'ni cyde for any software. Wliy did it lake 
this kmg? To say litis wa.s all Ix^tause of Entounige would be an 
exagger4Uion, MacBLT was also dealing with making Oftice 200B 
comfxililile with Office 2(X)7 for Windows. ITis meant fxtrling over 
leatures such as the new XML file format, new a>re aniimtion code 
and adapting the Kiblx)n interlace fnim OlTice 2007 to the Elements 
Ciallery in Office 200B to maintain the Mac ’Teel". None of this 
affected Entourage hut llie RnUHinige daelopers themselves wea' 
IxLsy building bridges. Ilitl Ab/e hi a ammmtion with Mkmsoji, i 
urn nminded then ihis tnimitiQii urn tihx} iximfM^rvd the 
comersion fo hilel ciml a imr ofXcodeJ 

Before 2(X)5, the tcHaiionsfiif) Ixiiwt'en the MacBLf and the 
Exchange Server '\h\m at Microsoft was pratiically non existent. 
The businc-ss units didn't mm and the Exdiange Serv^T Team 
didn't pay much attention to bug reports fixim foe MacBlI. Again, 
fasl-fonvard to 2U()H. By tliat time foe Exdmnge Server learn was 
not only meeting w idi foe Entourage develojx.*rs twice a week [>ui 
tluy foeniselves wea* also inv'f^lvetl wifo testing Entourage, Tliis 
new relationsliip led to close Lx>llalx)ratic>n on items such as foe 
OlTice 2008 for Mac Admin isiralor's Ctuide 

(htlp://wwwmkKWoh.com/fiioc/jlpros/clefauhjT^^ and even 
HWS irseif: 

Tfuit's ijmportiini to restate, liighliglvl and underscioan MacBlf 
was mvxjlvcxl watli foe development and testing of Exchange Wefo 
Services in Exchange Sctvct 2007. 
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Entourage EWS beta 

MacBU announced a ne\v pn)dua tliLs year at 20Q9 

or ratlier a majfjf update to Entourage 2008: Entourage for 
Exdutnge Wd> .Services. They even consider this an upgrade rather 
than an update. Tltc version num[x!r, which can be found by 
seletiing About Entourage from the Entourage tiKmu, >says 13.0.0. 
Tlte [>rior version wus 12,1.5. According to their I'f Pros wel^ite, 
^Entourage for Lxduinge Web Scrv'Ices has been cx)mplerely 
redesigned for Micrc^soft Exchange Server 2007 Serviiv Pack 1 wilh 
Ujxlate Rollup 4 ut later, 

Ojily a handhil of new features were intrtKlucecl witli 
Entourage EWS. which is currently in public beta, but some of ihem 
were long-standing requests. SpedficaQy, Categories. Notes and 
Tasks now sync lo Exchange Server Additionally, the MacBU was 
able ro add support for attaduiients in Calendar events and GAL 
.seartht^s when connected to Exdi;inge using an OWA addrc'-ss. Tlie 
interface itself is exacily the ,s;tme as Entourage 12.1.5. Iliey Itave 
effectively replaced die engine in ilie car leaving the licxf>' alone. 

'Hie Entourage EWS Ix^ta is o|Xfn to llie puhlk but dex^s 
lequim that t>anicipants affimi thev^ indeed rwevx the minimum 
server requiremeiiLs. Tlie Ix^ cannot lx* instiilltxl alongside 
EnttHirage 2008 (12.1.5). whid) [iKXias die users amitiuicr must tx* 
dedicated to testing Enionrage EWS. Ihe Ix^ta is not intended for 
anyone who cannot suppirt himself and lestore from backujis 
shouki sotnethiiig go wrong, for iiujr* informal ion visit 
http:/ / www.microsoft.com/mac/itpros/entourage-ews.mspx 


Outlook for EWS 

Will Outlook for Windows follow' suit? More than likely It Ux) 
is already using Exchange Web Services For AutoDtscover and the 
extended Out of Office Assistant when connecting to Exchange 
Serv^er 2tXJ7. 

If Outlook swatches to EWS then the ramiflcatioas are 
apixiatu, Bexh Fnitmntge and Oiitkxjk will once again 
connecting to Exdiange using die same proKKX)!. just like they’ ditl 
10 years ago, and tJiat means Exchange diem feature parity 
Ixtween die producis is ptwsil^le. 

niat's anodier inifxjtiani point t(j ne.staie. highlight and 
underscore: If Outlook for Window's and Entourage for Mac OS X 
lx ah onnect to Elxchange Server using die same pmiocol dieii 
cotn[dece Exdiange dieni feature parity Is once again possible. 

Characteri.stics of EWS 

HTTP 

Exchange Web Services offers "‘anywhere access". 11iat meaas 
any client sitting on a ct>m|xiny inlranei, connecting horn the 
Internet or connecting via a %viivies,s device am take advantage of 
EWS. 

Many of Uxiay's af>pliaui<ms use Remtxe Pnx'edure Calls 
(RH"s) tf) work with other a[)plication.s. liasically lluii mcaas one 
appliailioo tells another afiplicalion running on anodier miiddne to 
do s^>metfiing. For example, Outkxik For Wintlows may send an 
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Rl-^C c;i!l to :m Exchiinge Server lo .set the Out of Office niessage 
for 'd user’s iieeount. Tlie downside tt> using RPCs Ls ih^it they are 
often blocked by firewalls. Tliey're certainly noi used for 
comnuinicatitms by computers o\^er the Internet to access servers 
on a privaLe company network. HTTP, on the other hand, is 
accessible nK)sl anywliere, 

hWS sits on top of MicTOsoft's Internet Infomiation Service 
(US), which uses HTTP. While this may sound like WebDAV, BWS 
is actually a cousin proux:ul sitting akmgside ActiveSync for mobile 
devices, OWA for webmail and Lfnified Messiiging for telephony 
.sy.stems. FWS replaces not only WebDAV Liut also other 
pR>graniniing interfaces sucli as CDOEX. CDOEX, was necessary 
for a)mpiex calendaring, which l-ntoiimge connected to Excliange 
Servx^r 2iX)3 could nc^^er do. 

XML 

EWS uses the Extensible Markup buiguage (XML) to jTOvide 
ilie siantlard nies.s;ige ibnnai for the exchange of information 
iKtween Exchange Server and the mail client. XML is an established 
framework foi' ca^ating a cusconi language. In tliis case the custom 
language i.s the Exchange St*nor language. 'Ilie beaut>' of XMl. is 
that it can lx: used to share information betw'een different c ompuLer 
platlbnus and appliailions \vithout Eiving to piiss tiirougli 
interpreters. 

Unlike the proprietary xMAlN |irfaocol, XMl. is also an open 
standard and is iKX'oniing more and mom prevalent in the 
Microsoft world. Office 2a)7 for Window.s and Office 2008 for Mac 
huh now ship with the tiew XMI, file tVainats that are flat and more 
ea.sily exchangal cTo.s,s-plailbmi. XML oan k- used in other ways 
Rk) such as E-mail storage, preference lists and general datt storage 
for access by multiple ap[:)lications. 

Wrapped in SOAP 

Simple tJbjea Access lhf>tocol (SOAlb is a pnXtX’ol tliat's aLso 
coastructed using XML but intenckd for .stmding communicutHms 
over li rrP. During an EWS session the client will take iLs XML 
iiistaicritsns and wrap tliem in a enveio|ie. Tlii.s entiie biindle 
is then iransmintxl over KITT to the .servXT. 

This Lipparach lo eomiiuinieating with Exchange Server 
traaslaies to increased S|xxx:l as well as inaeased accessiliility. 
Wherc^as Entotmige 2{K)8 (12.I.S) takes six instnicfions to execute 
a command over WeblMV, Entourage RWS lakes just one. See 
Ix'low. 

Rc\siaie, highlight and tinckm'ore: Enloiimge KWS is hister 
than Entounige with WebDAV. 

Snow Leopard 

Signs point to “Yes” 

Apple announced la.st June that Mac OS X 10.6 (Siiow 
Leo])aal) W(?uld include Exdiange siippon out-of-Lhe-k)x for 
Micnxsoft Ivxchange 2007. Will it connect using Exchange Web 
.Services? Signs point to '"Ye.s” but Apple has made no public 
conunent alx)ui tliLs. 
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How secure is your 
business data? 


Protect your business with MozyPro online backup 

MozyPro is the simple and safe way to protect all the important files on your business computers. 

A copy of all your files is stored offsite in secure data centers, so you are always covered in the 
event of file corruption, accidental deletion, hardware failure or even natural disaster. 

Why take the chance? Get started today and save! Visit us online at www.mozy.com/mactech or 
call your industry representative at 877.669.9776 and receive 10% off your initial purchase when 
you use the promo code MACTECH10, 

Simple. Secure. Affordable. 

- Mac and Windows support 

- Online account management 

- Multiple restore options 

- The highest levels of security 

- Backup solutions starting at less than $5 


g) 2008 Decho Corporation. All rights reserved. 2162 Grove Parkway, Suite 200. Pleasant Grove, UT 84062. www.niozy.com. 


"MozyPro is the first online backup sen/ice I’m 
willing to offer my clients. No other company can 
offer as great of a service at such a great price." 

- David O’Connell 
OConnell l.T. 












BtxaiLse t!iL 7 specify Exchange 2007" and not jusi 

Microsoft ExclLinge”, tliat abnost certainly means tliey're excluding 
"Micrasoft Excliange 2003^ which Ls still prewilent in many 
oiganiTiitions. And, rcnicmlxT, that MAPI and WchDAV are tie- 
empliiLSizcd f^njlocoLs witli direction froiii tlie Microsoft Exchange 
Team to develop nw applications that work with EWS. wMe POP 
and IMAP ate still valid and available mail proux’ols in Exchange 
they t:annoL handle Uie extctidcxJ set of IcaLuR'S such as calendaring 
and conuicts. If Apple were developing using WebDAV or MAl^l 
then they would most certainly lx* making a huge mistake at this 
|X)ini in time. 

Planning for Snow Leopard 

Orgiinizatkins planning lo adopt Snew lje<>pard's Exchange 
supf>ort, assuming Apple is indeed going to use EWS, need to first 
ensure tlna they are onboard with Exchange ServtT 2tX}7. Hiey 
should also define their requirements for Exc hange lls:^ge Ux}. 
While Apf)le has a liistory of making gRtil [inxlucls that w'ork vay 
well, tltey don’t necessarily have a hLstojy^ of ofTeiing a wide airay 
of fkitiires in finit releases. 

Snow ljC‘ 0 [>ard will most likely su[>p(Hi syncing E-mail 
Gilendiin Contacts, Tasks arxl Notes tlie day it ships. Ixit Apple may 
decide that some tilings like public folders am not worth supponing 
sina=: that feature ha.s been de-c^mphasized. Complex features such 
as dciegLition and sliared Idlders niiiy be skited for a later relciise or 
ntJt at all and fetiaavs ciinently specific to Outlixik fcjr Windi)W's 



siicli as setting st^rver-side rules and [Xiiling may get sent to the 
back burner. 

\XTiat can be certain is that all dev^elopers will have access to 
ilie satne d^K umentation for developing for EWS. Of course, the 
folks at the MacBU may liave the Exchange Server Team’s ear a little 
more than anyone else. Interestingly, an EWS bug will lx a douhle- 
edgcxl sword. One l>ug will aflect Entourage, OutIcx>k, Snuw^ 
Leopard and LUiy other EW'S applic'ition, but so will one bug fix. 

Not too far down the road 

Leveling the playing field 

Exciiange [larity lias Ixen a som sjx)t with coqxjmte Mac 
users lc>r nearly a decade but in die next 12-18 months that could 
all change. At least one more OTS client. Snow Ix^opard, and 
p(xssihly a newer version of Eninurage will lx* available, flow alxjut 
exhers? 

Proprietary protocols, difllcult-tcKsuppt>rT protocols and 
workaiounds will all have Ixen replaced with tjpen [IixjUjcoIs and 
all Exchange clients w^ill rmally lx communicating to Exchange 
Seiver the satne way. llie playing held fxir collabonttive .services will 
lx level, 

Whai happens next depends on the ingenuity of die clietu 
developers. Will most decide tcj c)ffer full Exchange suppeat to tlieii 
aJstomei>J by including eveiy available feature or will some opi for 
’^lighi" HWS clients? Uaw will they distinguish [heir prtxiuers from 
tile et)m[>ciition’s f:)roducts? 

A market for new products? 

New com[)anies and may lx even some existing players may 
find the EW'S arena apperiling and offer more options tlian have 
ever been available. Online a^mpanies sueh as Google and Yalux), 
for example, may decide to tjITer integrated Exchange supjx)rt witli 
their systeJiis st) dial w'cjrk Exchange t'alenclars am flnaPy he 
overlaid xvith online personal calendars without mixing 
information. Companies [ike Nfiw' Software may integrate their 
systems with Exchange to offer another interface choice for users. 
Or Omni CliTHip may offer OmniFtx tis a.s a single robust task 
manager apfdiailion that dtx*s nothing else except manage tasks 
very w^ell 

Often seen as a liarrier to rival pnxluct.s, Mitrosofts server 
dominants* may acluaily Ixc'ome a c:atalyst for new development 
and new' metluKl.s for collalxiralion on more than just die Windt)ws 
platftjnn. So long as pniPx’ols such as EWS are made available to 
everyone then compttdrion wall flourish and consumers wall Ixnefit. 

IjCL the coin|x*iition Ixgin! 

\\\\ 
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Integrating with Active Directory 

A look at third-party tools for leveraging 
your AD infrastructure 

By Greg Neagle, MacEnterprise.org 





MacEnterprise.org 

Mac OS X enterprise deployment project 


Introduction 

In enterprise environments, Mitmst jft's Adive Directory is 
possibly the single-most common directory service. It’s well 
suited to large companies with geogmphically separated 
kK^alions, and scales very well to teas anti even himdreds of 
thousands of iist‘rs. In any organization tluii lias many 
Windows com[Hilers. or any company that uses Exchange, it is 
the obvious and maylK' unavoidible choice for a directory 
service. For these reasons and more, Active Directory Is the 
500-pound gorilla of directory services. Questions about 
integrating Mac OS X with Ataive Directoi^ are among the 
most (‘omrnon questions on the MacEnlerprise mailing list 
{ http://www.macenterpnse.org/mailing-lisf). 

Given the uliiigiity of Active Diaxtory in enterprise 
envia)anients. it's not sur]>rlsing tiiul Apple ol1’ei*s a sttlution for AD 
integration: the Active f)irectQry plug-in for Dinxlory Sersices. 
Tills plug-in has Ixxm awered well here and elsewhere: Micliael 
Bartosh wmte an excellenl article for the Novemlier i(J04 issue of 
MacTec:h covering the Al) plug-in dial shipfxxi wiih l^mrher. You 
can find it in MacTu lVs (inline archives - mucli of what it aive^rs 
Is .still relevant. In OcIoIxt 2007, Philip Reinhart covered a few 
more tricks with using the AD (>lug-in and the dsconfigad 
aimmand-line Ux)l Anti of iliis writing, Apple lias an excellenl 
whitepaper on integraliiig Mac OS X witfi Active Directory 
available here: htfp://images.app!e.com/bu5iness/so!uKons/ 
it/docs/Be5t_Pfiactices_Adi ve_Di nedor y. pd f 

Still, Apple's built-in solution does not meet every ptjssilile 
need you might li;tve when integrating Mat% into an existing 
Active Dirctlory infrastruaure. Fortunately, dieR- are thitxl-parry 
tools tluit call lx* LLsed to supplement or even a^jilace Apples 
t(X)ls. We'll look at a feu' in this article. Wliile not inrended to lx* 
a in-tlepili examination, we'll brielly toucli on the main features of 
some of tlie llurd-party solutions. 

What’s missing? 

Before we Uxik at thial-fxirty uxils, it makes sease to talk 
alx>ui some of the ‘‘missing featuRs"" from Apple's offerings- Get 
ready for st>me tha^e-letter acronynis: 


GPO 

GPOs, or Group Policy Objects, are used by Active 
Directory administrators to help manage their Windows 
clients. They can be used to manage security policies, 
software installation, login scripLs, folder redirection, and 
some application .settings. They are siniilar in concept to 
MCX .settings in managed OS X envifonments. Some 
organizations would like to lie able to define GPO setting.s 
Eo manage Macs along with their Windows machines. 
Apple's AD plug-in doesn't support Active Direclory GPOs. 

MCX 

MCX is Apple's client management framework. Out-of- 
ihe box, there ts no support for MCX settings in Active 
Directory. Some MCX optic ms include extending the AD 
schema to include MCX attributes, deploying a dual- 
directory infrasirucnire where MCX records are .stored in a 
secondary directory, or using a third-party replacement for 
Apple's AD plug-in. 

DFS 

DFS, or Microsoft's Distributed File Sy.stem fsonietimes 
written “Dfs") is a method of making shared filcsystcm.s 
available via a network. This is typically used to provide 
fauli-tolerance and/or redundancy, and to insulate users 
from having to kn{)w on which fileserver a given resource 
is ItKated. It is rouglrly equivalent to automounted NFS 
shares where a resource can be accessed by a specific path, 
no matter w^hich actual fileserver hu.sts it. While this is not 
really a function of the AD pliig-in, Apple's built in 
SMB/CIFS client does not support Microsoft's DFS. 

This is not an exhausiive li.si - eerlainly there are other 
features of Active Directory^ and Windows file services that 
are not supported by Apple's tools, or with w^hich Apple's 
t(Mils have difficulty, 
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Select I’hird-party tools 

ADmitMac 

TtnirNby Software hits lx?en providing Uxils la help Macs 
connect to Windt>w.s for nmny years. ADmitMac. cnniently at 
version 4, is a complete teplacemcnt for lx>th Apple's AD plugin 
and the builr-in SMB diem. Sonrc key features; 

Ret^uires no Aaive Direaory schema change^ 

Sup|X)rLs DFS, even ft>r home directories 
Support for Active Directory shaanJ printers 
Support for MCX client management 
Mure information is available at http://wwwihursby.com/ 
products/odmttmac. him I 

DAVE 

Another prtxlucl from Tlmrsby Software is DAVE. It 
implements a .suliset of the feittunes in ADmiiMat‘. It operates as a 
re[)UiccTnenl for Apples SMB client, but provides less integral km 
with Active Direciory. See http://www. thursby.com/ 
products/dove.hlml to learn im>re. 

DirectControl 

DiretlConta)! fnan Centrify Is also an Active Direclory' plug- 
in replati^nent. Besides the ob%aory .support for Atlive Dirtxtory 
autlienticalion, a major fcanire of intemst Is support for GFOs; 
Windows adminislratoni can use standard Windovs's uk>1,s to define 
Gl^Os tor Mac clients that can sfx-xily certain management settings 


for user and computers. Tlie ability to luse a single set of tods to 
manage usei:5, groups, and manage comf^ulers, no matter liie OS 
Is an imp(>rtant one tor some o^nizations. Centrify also oilers 
DirectControl for Linux and UNIX, which offers the possibility of 
using Active Diiectory to autlientiaite and manage all your 
platforms* More information on the Mac product is available at 
http://www,centrify*com/directeonttd/nficK:_DS_x* 

Likewise Enterprise 

Likewise Enterprise Ls yet ant jther replacement for Apple’s 
Active Direaory plug-in. A unique feature cjf this pnxluci is the 
ability to stone MCX data in Aaive Direaory wiiliout extending tfie 
sdiema. TIiLs is similar in cont ept to what Centrifys DireaControl 
does, hut Willi two impomini dilTercnces: 

Adminisuators am not only define Group Policy Objects 
using tlie Micnisofi Management Cxiasnle, but they can also use 
Apple's Workgrou]) Manager ufiplicalion to define Mac-specific 
management settings 

Ret:aiLse aoual MCX data can be stored in AD, a wider range 
t>f miinagemenl settings are supfxmed. 

IJkewise Enierpri.se Ls also available for IJnux and UNIX, 
again making it possible to use a single directory service for all 
your j)latforms. Aiidilionally, IJkewi.se offers an Aaive Direaory 
management console ilut runs on Mac' OS X and liniix. Visit 
http://vvww. likewisexom/produds/likewise^enrerprise/ for more 
infonnation on iliis pnxiuct. 
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applications to any platform (Mac OS X, Windows, Linux, 
Solaris, and AIX) with PerlApp's cross-platform wrapping. 


‘Run a set of coding policies against your source code to 
ensure it conforms to either industry-standards or your 
own personalized standards with PerICritic. 


reveal unused or overused code with the Coverage 
and Hotspot Analyzer. Windows developer? Painlessly debug 
Perl scripts, and easily convert useful VBScript code to Perl. 




Essential tools for building and 
deploying Perl Applications. 
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Experience the most powerful version ^ 
in the history of Lasso. Create custom 
Web applications using Lasso's powerful 
object-oriented scripting language. ~ -~ 
Compiled pages run up to twice as 


ExtremeZ-IP 



BxlrciticZ-lP is a protkict from GroupLogic that provides 
Apple Pile Protocol services and printing services from Windows 
servers. Implementing ExtremeZ^F on yom Windows hie servers 
allows Mac clients to c'onneti via the native AIP client instead of 
the SMB/CII’S client. Since this is a seiver-bcised file sharing 
solution, it might seem tjdd to include it in Litis list of lliird-party 
tcx)ls. Bui Gntupljogic ha.s announced that hxtreme-IP 6, due tliis 
year, will prtvide support for Microsoft DFS. With t^xtremeZ-iP 6, 
Leopard (and later) clients will i>c able to use' AFI^ to connect to 
Micrcjsoft D¥S shares. As a server-based solution, it can be uscvl in 
conjunction with many of the client-based solutions mentioned 
above. You can find out more alxnit PxtremeZ-lP at 
http://www,group!ogicxom/products/extremeZ-lP/ 


Active Directory Integration Cheat 
Sheet 

1b wrap things up for tliis overview, the table ItcIow lists the 
solutions mentioned in this article watli a matrix of some of the 
features not directly supported by Apple’.s hiiilt-in tcjfjls. If Apple's 
bundled solutioas for Active Directf>rv^ anti Windows file server 
integration don't meet all your need,H. you iiave stjine additional 
oy>litms to explore! 



Directory 
Service plug¬ 
in? 

Supports 

DFS? 

LiseMMCto 

editGPO? 

UseWt^Mto 

editMCX? 

Apple AD 
plugin/SM8 

Yes 

No 

No 

With schema 
extension or 
dual-directory 

Thursby 

ADmrtMac 

Yes 

Yes 

m 

Yes 

Tbursby DAVE 

No 

Yes 

No 

No 

Cenhify 

DirectControl 

Yes 

No 

Yes 

No 

Likewise 

Enterprise 

Yes 

No 

Yes 

Yes 

ExtremeZ-IP 

Nd 

Yes (version 6) 

m 

No 


i\\\ 


About The Author 

Greg Neagk is a member of the steering eommittee of the Mat OS X 
Eotwprise Projett (ma(eBtmj>rise.org} and is a senior systems 
engineer at a large anmation stuiSo. Greg has been working with the 
Mac sinte J984, and with OS X since its release. He can be reached 
at gregneagle@mac.com. 


WWW.MACIICH.COM 






















O The main title <HI> has been converted to a 
photofont that is consistent with the desired 
Look and feel of the site. With photofonts 
designers can take advantage of gradients, 
transparency, colors, shadows and more! 

^ Until now. web designers had to settle for Arial. 

Georgia or some other "safe" font to make sure 
the overall design of the page Looked 
consistent. With Photofont WebReady 
designers can use the most suitable font for 
each project. 

I _1 , 

Photofont WebReady allows you to enhance your web pages with fonts of your own choice in a search engine friendly, 
standards-com pliant way. With Photofont WebReady. you can convert any photofont, OpenType font or TrueType font 
into an embedded web font. The web font is then rendered on your web page using Flash® technology, yet keeping all the 
advantages of standard hypertext. Your visitors see the page the way you want them to see it. and search engines see it 
the way you want them to se it. 
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Introducing Unity: 

The Little Engine that can 

Your first step into games deveiopment 
needn’t start with a C++ handbook 


V ._ J 


Must intcraaivc Ucvvlopt*i>i iliese clays still seem to take for 
granted that 31) game dev^elopineni is tlie reserve of the dedicated 
C / C++ cxxJer, recjiiiring years of disciplined study and 
colIahH)rjiion to bmik into. In the past few years, a sniitll !>anis[i 
com|5;iny has Ixren W'orking feverishly to bust that myth w;ide 
ojx'n, with their inntjvaiive game prixiuciinn package, Unity. 

Wiiii dose lies to the open source movement. Unity 
immediately comes acnxH.s as a powerhouse of a package, with ail 
the (iowrHo-earili common .sense youd expect fmm c’ommunity 
driven projcxis like Wordpress. Utilising Mono, the ojx^n strurce 
■NET libnuy, Unity started life in 2003 as a Mac-only i>ackage. 
dcweloped l^y a 3-iiian team (tlien know'n as Oer 'Hie Edge 
Entertainment). Iis initial axncepi was Ixm out of trollalxrraiion 
lictwcvn dcvt^loptrrs Joachim Ante and Nicholas Frauds, wIki met 
online and made tlieir first game engine together lor a pnxject they 
txxauthored. In developing the engine, they .sought to produtv 
wliat lliey ntferred to as a genetic g;tme engine, wJiidi later 
became Unity. With the arrival of David Helg;Lson, the trio a^stjlvecl 
to relea.se Unity commercutlly. Fast-forwaal to uxiay, and I Inity is 
on the verge of releasing version 2.5 (OSX and WinXlWisuO and 
has bases of ofKTation in Eimipe and San FmnciscD. Major 
middlew'are contracts witli Nintendo and Apple tie Unity in with 
the latest, most innovative technologies tliat are taking games to a 
wider audience - the Wii and the il^hone. 

Starting with a simple GUI, and concepts that make sense to 
coders and non-cxKlers alike, tile developers of Unity have created 
a rarity of an afiplicaiion that enables nm users, willi neither a 
design nor progmimning spedfic background to get started. For 
.students wishing to get into the games indu.stry them often 
ajipears to lx* an insurmountable learning curv^e. one wiiich few' 
nxinage to successfully, and indeed enjoyably, scale. Unity 
Tcxiinologies (irf) liave uickled that atrve fic^itd on - creating a set 
of Uk>1s that do not adhere to a particular game genre or 
dexidopmeni task, chtKJsing iastead to put empbisLs on ensuring 
that all elements of their inierfacx? make logiatl sense. With tfiis 
approach, iri* has tminaged to pnxluce a jiackage that intrcxliicc^s 


the ajneepts of game design, and alltws die u,ser to bnplement 
S(mie i)( them, wiliiout even taking their ftnit step into its script 
editor 'lliis approach is pmutal io Unity^s success, os it tikes rime 
to charm the user - inspiring them with enough devdopmeriuil 
simplicity at the outsci that each new concept learned feels more 
like a reward dian a chore. 

Bugs and logic ga[>s in an interlace ean lie a massive put ofi, 
es|K-dally when laeeti with any new .scjftware, hut w^itli Unity, diis 
is rarely a exmeem. Wluist Ixing as stable as any competitor, hugs 
and Issues found are mote than coverxxl by Unity's welcoming and 
talented surroimdmg communit>'. With excellent dixumentalion, 
seamliable scripting guides leaiiiring pntitkal examples and even 
video tutorkiLs, develofimenl in Unity feels more like a "Welcome 
to the eJuh!" than a coascTtption. Any questitm you could liave is 
eillier a>vered by dotu mental ion. the integrated bug reporter 
Uvith genuine dev team supix>rl via email), free example project 
msouixres nr by an army of devoted staff and fans tjn the forums, 
wiki and [RC channel (^iinity3d on imJax^node net). 

While .still relatively obscure wlum compared wirli Adolx* or 
Microsoft packages, LTnit>' 'lechnologies' [xickuge is on ihc verge 
of greatnes.+ In this article, well take a IcKjk at how Unity is 
currently the lx",st ixt for develofxfrs, young and old, to make the 
first le:jp into llie fasdnaiing world of 31) game devcicjpment. 

Simplifying the Complex 

You simply have to Icxik at trends in GUI fexused IDEs diese 
tbiys to see tliat die market tor holil>yists and Ixginners has nevxT 
lxx?n easier to bieaclL From XUTMJ. wx-b development to music 
exjmposition, there Ls a tcxil available to tlie ev^eryday user to get 
them started on their chosen path. Apple leads this trend widi 
firodut-is sudi as jWeb. which has allowed users with no 
experiencx? of code to publish online content of their tywn making 
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wiilioin writing ’ or even seeing - a single (ug. Unity takes this 
concept forw^anl * parviding a readily inlegraled enviammeni, 
|x>wca‘d by a s<)pliistit:ated game engine behind the scenes* Tills 
TooiSBT approach is not a new concept for game engines per se, 
Ixjt as an all-round package for game editing and scripting. Unity 
does for game tlevelopnient what prcxlucts like Adtihe’s 
Dreamu’EAVer do hr web dc*sign - providing powerful tools to 
oirry out menail tasks wiiiist the user concentrates on making a 
great pntxluti. 

Taking a dilTerent approach to its main competitor, 
GantgeGames' Torque game engine. Unity hides its engine 
source behind the Gift, letting tlie user concentrate on getting the 
game made. With this appioach, no time Ls lost in learning how 
the mechmics of tlie engine iiself work - placing trust in the Unity 
development team to ntaintain die engine - and working witli 
tljeiii in ret^uesling new Feania^s. Many code purists Iiave critidzed 
tills approiidc complaining iliat diey woukl prefer to l^ able to 
tweak the engines sourof manually, but others have pniiscxt Unity 
workflow^ highly, stating time saved in development anywhere 
fmm months to years. 

1 listoricaliy, approadies like this have proven to the key to 
accessing industries ]')re^tou5ly out of reach of many ycxing 
enthnsiasts. Creating accessible tools tkii pmsenl cx>m:epis of 
prtxiuction Ic^ic^ally slionkl lx* tlie responsihiliry of softw’are teams 
- this is the lx5St liojx* for pusliing llieir industries Ibrwxinl as it 
dex^snt exclude the creative talent otherwise put ofehy elitism and 
C o u n t e r - i n t u i t i v e 
methodologies. 

Unity 
Interface 

Beginning with the 
building bkxks of all 
projects - Assets - the 
GUI has a Project 
window (IlgJ, 00*5) 
w'fiich links direclly to 
the Aiders foldcT of tiie 
open [m>jcxl ' .saving 
any asset into tlie 
Assets folder of tlie 
project make^s ji 
instantly visible in the 
Trojea' window; and if 
changes are made in a 
third jxiJty application it 
will impt>ri 
antoniaticxilly when 
Unity Ls switched to. 

The sS’ce//e window 
(fig, I, no,l) is a 
rendenxJ view of the 
active scene or level, 
and w^hat tlie Unity 
devekiper uses to buOd 


cweryilimg in dieir game. Using a simple dnig and daip from tlie 
i*n}pci view (wtiich could Ix" cx>nipared to the libmry in Adobe's 
flash), the user can intrcxluce any (isset as an active game 
by dropping it into thi.s window. 

Ihe Inspector (fig.l, no.3) us available to fine tune any game 
object or assert Transform - its jxxsition, rotation and sc-ale - and 
adjust values for any other amtehed components. 

The Scefw Ls accompanitxl by the Hieratvhy window (fig.l, 
nf>*2) - which displays an al[>halxtiatl lust of attive game objects 
in tlie open sc:ene* This allows easier acce^ tluin allcmpUng lo 
select ol.ijects wliich are not nirnently in view in the Scene 
Window 

Q)nipleting the GUI are tlic 6'ame window' (figJ. no.f) and 
Play ctmm^Ls Cat lop of ihe interface), allowing tlie devekiper to 
instantly test tfieir level with on the spot compilation. 

'Hie layout of the interface Ls alsti aimplelely auslonii7.able, 
and as of ihe latest rele;i*se, version 2,5 (in Ixia at lime of 
writing) fe^atures CmHiie Snile dtx'king on all sections. 

Unity Concepts 

Assets 

A,s.seus are the items from which the user coastrucLs die game. 
These am lx cTealed within Unity - scripts, primitive objects* 
lerrains, textuR's, or in lliird party appliailions - textures in 


<t iliite Rlw Ml town MffwQjiiptii Eoirwrumi TitTjgT CtHlam Wjwiat Hfip 



Fig. I Unity Interface 
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Pfroioshop (other inuige etiitors are available!), 3D models in 
Maya, Max, Cinema Blender, Liglitwave (the list goes on), 
audio in an array of formats - tliese are the raw materiais from 
which any Unity paifea is built. 

Game Objects 

Ont.'e an asset is added to a level it Ix'comes a Game OlTject 
(GO), These t)bjecLs aie the key to Unity's approach. ’llie>^ can 
l>?gin life as noiliing but an empty tjbjeci containing only 
Transform information * Position, Rotation and Scale, GO can l:>e 
created empty from the menu.s in Unity ( lig,2) or as fully fleshed 
out objects such as Lights, Primitive Shapes, GUI elemencs, 
Cameras, Particle Emitters and more. Tltese objecLs however am 
simply empty GOs w'iih the relev^ani Comjx>nents attached to 
them, making them wliat they are. For example - a Camera obfect 
is simply an empty GO, wilii a Ctmera G)nipt)nenL Rendering 
Oimponents and iin Audio Listener Coin|XJnent attached - again 
this is key to the sfraighift>rwartl nature of the workflow^ - the user 
can introduce this cjbjeci from the scene with the coniponeni,s 
readily attached and configuaxl - lliey titen liave cx)ntiol over tite 
settings of these' comptmtmts to aistomize the objea. 


BBSTSHffiG Component Terrain Custom Wind: 

Create Empty OiSN 


Create Other ► 

Particle System | 


Center On Children 


Camera 


GUI Text 


■ : To View XF 

Align With View OXF 

Align View to Selected 

Mo- Parent 

r‘ . r 


GUI Texture 
3D Text 

Point Light 
Spotlight 
Directional Light 


Apply Changes To Prefab 


I 


1 



Cube 

Sphere 

Capsule 

Cylinder 

Plane 

Ragdoll 


Fig.2 - GameObject Menu. 


Components 

Gxiiponcnis am tlic com clcmcnis of the gime engine 
simplified into game functions: tlx 7 add Ijcliavior, or functionality 
to an otherwise lifeless object. For trsample should you want a 
.simpld scene set up with a Ixill Ixjuncing on the ground * 

i) Having created the ball and gr<>und (as simple as adding a 
flat cube and a sphere from the Cmie Ohjeci > Ctmie OtlTer 
menu), simply add a RigkllxKiv compim^ni (fig-3) to the sphere to 
invoke ilie ix)werful Ageia PhysX engine, v\tiic:h immediately takes 
chiiige of tlie ball, applying mass, and therefore^ gravity lo tlte bail. 

ii) Add CoUUler components to tlie sphere and the cube, and 
tlic objects will Ix-havc naturally when a^lliding - the ball wrill Fall 
and rest on tlie ground. 
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ThL-Kt: Lwc) woulti tiRlinurily Uiktf coasidt^rabk axling 
ciTort tiiat mis up as time lost liy cleveiopc*rs who mast eiilier 
leam htjw to write physics liefiavkjr ant! seript et>lli.sion.s by hand 
or already know how' to do tills, l:»ut have no ppe*built tool to get 
sucli menial tasks done quickly, lliis leaves the user free to 
experiment with settings (rariahles) of the tx)niponents - for 
example mass t)f llie Rigidlxxly a)m|K>nent - defining how it will 
fall - adding a Pbpk Matetial to it to indut*e fridion (and 
therefore, bounce). Such sellings are all adjustable via text fields, 
tick boxes and other simple Ibrm elenicriLs in the Ins^iector. Put 
.simply tlie Came Object > Compcment system gives the user more 
time to experiment with style and g:imeplay instead of time spent 
fixing hugs and wriiing engine sourc'e. 


Component 


Terrain 


Mesh 

Particles 


Custom 


Window Help 

^ sewerScfenePfo.ufi^ 
.. IV ^ n 



Physics 


Audio 

Rendering 

Miscellaneous 

Scripts 

Camera-Control 



Box Collider 
Sphere Collider 
Capsule Collider ^ 

Mesh Collider 
Wheel Collider ^ 

Raycast Collider J 

Hingejoint t 

Fixed Joint ^ 

Spring Joint 
Character Joint 
Configurable Joint f 

Constant Force ii 


Fig.3 - Component Menu, Physics section. 


Tills IS just one example of comixnmii u.s;igc and - iK^aring 
in mind that Sc'ripts are also t'onsitlua^d as aim[xjnent.s, ilie objea 
- a>m[x>ncnt sysiuni ofFcix a limitless jxilential for expansion. 
Using the example alxjve, we d>uld add the following script lo the 
sphere GCT: 

vat explosion : GameObject: 

function OnCollisioiiEnter (collision : ColliBlon) t 
Ttifi taut late (explosion, transform, position. 
transfortn. rotation}: 

Dps t roy (gam^nh j>r t); 

\ 


Here we simply adt! fiinaionality thit removes the sphere 
from the game (the fk^tmy command) when it eoilides with 
another object, and the objed llial is lied to the variable 

will lx,‘ CTeaicd, or s^rawiied in die game world, this Is known us 
hisimitkition. Because this variable Ls declared outside of a 
funaion it betximes w'hai us knewm as a Memixfr v^ariable of tliat 

stTipi. 

Scripts am be created from tlie Assets menu, and edited using 
Unitron - Unity's standilone script editor. With the desired objed 
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sclcLlcd, the script can then lie applied from Ctm}mmit > Scripts 
top-menu, or dra^^ged and dn)p|x:d from the Project window onto 
the Game Obpcl the user wants to apply it to. 

Once the script is applied, the user is lht:n able to drag and 
drop the object of rheir choice lo ilie i^da^km memlier variable in 
the Unity interlace. For example we’d likely cre;jte a particle 
systciii for the e>^k>sion * which will be iastaniialed by ilie script 
upon impact. cre;iting the illusion of the object's flaming 
destmaion. The sc ripl, once attached, will be seen as a a>niponeni 
of the sphere in the Insjxfctor (fig.4), the viiriahle in the script 
liecoming a drop<iown or drag drop selling, awaiting il)e 
selection of a Game Object. 

' I j Scritrt 

Script I i£j(plodeScript 

Explosion Mon^* (G4ime Object) 


Fig.4 - Explosion Script seen as a component 
in Inspector area of the GUI. 

Prefabs 

Compiimhle to Mmie Clips in Flash, Uniiy's PnjcM aa^ 
effectively saved Game Objects which are built in the Scene, and 
siived to the Ftajeci window, to lie cloned, or instmtiatctl later In 
a game, tlie exploding sphere could lx* a bomb Ixnng dro[i|K*d, 
but the user would want lo drop bombs many limc-s. and at tlieir 
cliosen moment. llierel-bRj this item wtjulcl lx* I mill in the scene, 
and the a>m(H>neni.s it lequims would lx* addc'ii, and then ihis 
would lx saved into an empty'Prefab', wliic ii can easily !v createxJ 
from the Projed window. Tlie original copy is iben deleted fnim 
the stxne and multiples ciin then lx created from this Pmtab, 


Getting Started 

Any Unity Projeci Lxgins with the AppUcation cicraiing a root 
folder lor the |iroject, anti w'ithin tit is, child folders callc*d /Isse^, 
iJhmy and during aintime, Temp. Making a new project with 
Unity means eitlier stintiag from scratch, or as most new usea> will 
do. importing tlie SUimiard Assets (or Pro StamPml using tlie 
software's pro license) package available in the new^ project diak^. 
These fiee-u>-use assets are a great starting point lor the new user, 
and are prime examples of the kind of assets essential to getting 
started with giinie projects. One such example of this is the firs! 

Controller [irefal>, which is a ready-fouse first person 
[)layer, cx)mplete wltlt camera component, tx)nm)l .sttipLs and a 
Charactef^ Callkkr for game wodd interaclious, Touclies like this 
give the beginner an ideal kick-start into piixliiclion, as they can 
revetsc-cnginecT such iussets, observing the cx)mbinatit>n.s of 
c’om|X>nent.s with mind to imdeTsianding game mechanics. 

With As.sefs at the arady Uj build the gLime, tlie developer then 
ertrates eacii level (or ,Vcewe), of the game, either placing objects 
into the scene for its start - an environment for example - or 
instantiating new' objeds tiuring nmlime u.sing the Prefab system. 

In building a rocket launcher, for example, the developer 
would Siive the missile mtxlel intc» the Assets fokler of their Unity 
[)it)ject, them a*ajm to Uniiy and drag and tln)p ftxan tlie Project 
xvindow (the minor of the Assets Iblcier) into the Setme. I'hey 
wxaild add scrifXs, and otlxT components inaniiging the missile's 
Ixiiaviour, to the Sevne cifhci‘ by dragging and dix>pping, ot by 
selecting a)mixjnenis I n m i Lite main menu. Tliey would make a 
new prefab in the Project Panel mime it "missile" and then simply 
dmg and droji the item litim the Hienirchy (a list of items in the 
Scerne) onto the new Prefab in the PTX)jal jxmel Tlie original 
instance Is then tieleied fnmi the Scene. Ie;iving a du[)licate with a 
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hill set of Ix^haviours attached (velocity, col!ision, etc J that am lx* 
instaniiaicd at any time. 

Integrating Scripts 

Willi a developriicntal af>prtxich llial lends iLself to completely 
expandable ways of working, Unity lets tlie developer effectively 
[mild their own rcx>ls within the Inspector ‘Ihe developer an 
ehtx>se to w^ritc scripLs in eitlier Javascript (albeit llnitys own 
variant) or Bcx) (a variant of Pytlion), the MemlxT variables t)f 
which am form parts of the Unity GUI itself, allowing them to 
instantly adapt Unity to their own way of working. ScTipts may also 
address any ramponent attached to any object iiy referencing the 
component ruime, and chcxising a command from die Beliavior 
da.ss. 

Lets Icxik at a simple example. With the following .script (in 
Javascript), we'll allows a f'irst Pei^>n Controller object to interact 
with another objea - a hou.se mtxlel, featuring an animated 
dcxir. 

f’he script Ixgins with 5 variables, all widi datatyfx: 
declarations; tlie first two of wliich also have set values wqtliin the 
scrifU : 

private var doorOpened i Boolean = false: 
private vsr timer : float “ 0,0: 
private var theHoase ; GameObject: 
var doorAudio : AudioClip: 
var doorShut t AudioClipt 

Variables such as these will appear as component panimeters 
ki die Inspector, liowever, given that do or Opened (a Iio(>lean; 


trueyfaise .switch), theHouse (an olijcct reference) and timer are 
only used Icx'ally within the scTipt - they are not .something the 
LLser will adjust - the fmmW prefix is added. This .stops them 
Ixcxxning MemlxT variai>les, so will not lx shown in tlie 
ln.spector, to avoid visual clutter. The final 2 variables are Members, 
and will require jissignment of objects of their specified data type 
in the Insjxxtor (fig.^). 

Q lid CdI 11 si Dns r^rt pt> ^ 

Scrfpt llPliiVwColllskinE 

ftaoif Audio None (Audlio CJipJ * 

DoorShui Non^ i Audio CJip> * 

Hg.5 - Player Collisions script awaiting two audio dips to be 
tied to Member variables. 

Tlie first function in tlie script is Start (), which can lx 
used to as.sign defaults lor the first time the scTijX cxcurs in each 
scene. Such defaults are uiili7.ed within the rest of the script, in 
tliis instance, it is used to set theHoiise variable: 
fluiction Start () 1 

theHouse = gaiiieOb|ect,FindWithTag{'*hotJfie'*): 

I 

Utilizing the FindWithTag command, the script assigns the 
ob^ with the tag house to the private variable theHouse, 
declared earlier Similar to the Imtmice Name concept in Flash, 
lags are a,ssigtied U) objcxls in liic liisfxc ltjr (figh), and are 
simple ways to refer to tliem wiiliin scripting. 
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Tag / Untagged 



fig. 6 - Assignment of Tags the Inspector, 


The sc ript then feanires a function spedficaliy for 
Character olijcx-ts, caJled OnControllerColliderHitt.)* which 
registers all a)llisioas with other ol^jects, allowing the ase of IF 

stj*tements to check for partiailar objects: 
function OnCont r o11erCo11id e rHit thit:Cont rolle rCo11id erHit)I 
irtthil .gaaeObjectH = "houseidoot") && (doorOponcid — 
false))I 

openDoor £) \ 


1 

Upon collision witli an item tagged house 1 door, tliese 
conditionals nm the openDoor () function, if the 
doorOpened variable Is false* Thus means that the usersimph' has 
to tag tlie door child object of tlicir liouse model with tills lag, and 
the collbion detection will trigger the openDoor { ) funaion : 

function openDoor(31 
doorOpened = true; 
theHouse *snitnatlon * P1 ay (*^11 onropen*) i 
audio*PlayOneShot(doDrAudio); 

1 

Tills function scus the dcxirOpened variable to true, 
wluch avoids retriggering tlie function in tlie collision deteaion 
earlier in the script “ without this, the dtxir a)uld accidemaQy loop 
opening, any time the player collides with it. llie second 
ajmmand finds the animation corn[X>nent, on tlic olijcct applied 
to variable theHousep and plays an anitnation rumied dooropen* 
The user specifies these animation names on models in the 
Ins|ieaon having sclex'ted the fxutiaibr Asset in the Project 
window (fig.7). 

Tlie dooropen animation within the origiail limise model 
tK’cuned from frames 1 i to -10, and by simply informing Unity of 
this limeBne infonnation, scTipts can pick out llie particular frames 
and pkiy them, using the name parameter. Finally, the openDoor 
function plays the audio file assigned to ihe doorAudlo variable, 
using the PlayOneShot command. 


SPEED DOWNLOAD 5 

THE ULTIMATE MAC OS X DOWNLOAD MANAGER! 

Speed Download is an award winning download manager for 
Mac OS X, With over 15 million downloads, Speed Download sets 
the standard for unsurpassed performance and reliability. 

Now available in a LITE version and with RSS Newsreader 
integration! 
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Animsifopit 
No Anlntjitlon 
Anlrruiton In original rdoN 
Animaiion itortd In nodes 
• Animation In Root 
Bake IK & Slmutation Q 
Keyframe reduction Sj 
into moUiple clips ® 

1 Add Clip I 

Name First frame La5t frame Loop 

_j To I Ddcte 

dooropen 11 " 40 ' | Delete 

doorshucs "TT ^ | Delct^ 

Fig.7 « Animation clips can be added or deleted^ and frame 
positions altered in the Inspector for the asset 

Willi die cltxir open, and liy eoaset^uenc'e the doorOpened 
i^ooiean .wich set tu tme» Unity’s Update () funciitm cxmies int(» 
pkiy. Chet^king every frame, Update () axild I'le likened to 
EnterFrame in ActionMTipt. and is where the user places 
coniniiinds or listeners dial axtuiiv a)asiitni aiteniion. In lim 
exjimple. Updnte<) Is employed with mo IF statements, die lirsi 
lislcning for die doorOpened Ixxdean to Ix^cTime tnie and tlie 

second for t>ur timer variable lo have cotinted five seoimls: 
function UpdateOt 
if(doorOpened)I 

timer +* Time*deltaTlme; 

1 

iff timer >« 5) [ 
shutDoorO; 

1 


application to rule them all. Witii its Game window and play 
aintnds, the developer tain aimplle almc)tst instandy and test the 
open scene as it will knik when built* Tlie advantages of tliis am 
obvioiLs, and make testing and experimentation with gameplay a 
joy. Having the ability to play, stop, alter values in the inspector is 
g(X)d enough but Unity gtx's one step hinhen invoking a hill 
nuKle* ‘Ihls means that at soon as the game is Ixing tested, any 
values experimented with in the Inspector, Income part of that 
lest. 

For example - die user want to test an enemy's line of siglu 
in a shootef Pressing Flay anivates the Game window, and die 
LLSjr can test enemy respf>n.sL‘. However, without stopping the 
game, die user can adjust variaiiles in llie Insptxtor and see results 
instantly in the Game w'indow^ 'lliis way, die is able to try out 
a numlxT of different adjustments - and if they forget what changes 
liave lieen made, the settings revert as stxm as Unity is switched 
out of testing mcxle. Another gattt example of iis empliasis on 
expt^rimentarion in pradicx^. 

Building a game project is the act of corLsmicting an 
executable version of the game. In putting togetlier a build of any 
Unity g;ime, the BmldSenmffs (fig*H) offer scwenil optioas. Having 
started life on the Mac, Unity is well pa*pamd to offer builds in Mac 
PowerPC. Intel and Universal Binaric’s. In addition to this, there are 
Windfwvs Standalone, Web Player (standanJ, and widi server 
streamed a.ssets), Dashlxiard widgets, and with the relevant 
licensed add-ons, iPlione and Wii, This dialog then offers one-click 
complete compilation and build ex(xjrl in one - die user simply 
selects the levels (or Scenes) leciuired in the build, and clicks 
Build'. Simple, effktive. 


Hie first IF suiterneni is simply pre.sent lo add to the value of 
timer, wliich it dues so using the Time*deltaTime command - 
in simple terms, n real-time counter running independent of game 
humeratc. Upon reaching 5 seconds, the .second IF then triggers 
the final hinction, shutDoorC) : 

function shutDoorf)I 
dootOpened ^ false: 
thsHouse.animation * Play("door^huts"): 
audin.FIayOneShot(doorShut): 
timar ■ 0: 

I 


'Ihis function effectively cleans hou.se. It resc-ns ilie 
Brxilean s’watch, plays the door clasing animation (and its 
accomi^anying audio file), and resets the timer back to zero* Now 
the player is free to collide wiUi the dixir again, causing the wht jle 
prrx ess to start from scnitch* 

By building simple behaviors, w^hich address parts of 
Game Objects as comjxjnenLs, scTi[7ting for Unity ts .stniighlforw-ard 
and, crucially, hin to learn. For beginners w^ho may lx* unfamiliar 
wiili stTipting, die forgiving Javascript syntax is a big plus, and 
those tliinking of making the Ic-ap fn>m Flush to 5D development 
will find the simikirities in concept and execution mt jst IxneficiaL 

Play, Tweak, Build! 

Whilst (Xher game engines keep their game world editors 
separate from ajmpilaiion and debvigging. Unity believes in one 


# n Build SettinQS 


jjj As sets/level! .unity 

0 

Add Current j 



Dashboard Widgei 


f OS X Universal Binary Sian dab ne 
OS X PPC Standalone 
OS X Intel Standalone 
Windows Standalone 
Web Player 
Web Player Streamed 
IPhone Siandabne 

12 Compress Textures 

D Strip Debug Symbols 

I Build ]( Build & Run ) 

ydf 

Fig.8 - Build settings allow compilation of an entire Unity 
project into various deployment formats* 
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The Path Ahead 

With 2U08 having already seen several point releases 
and new features / deployment platforms being added to 
the Unity package, the future looks bright, A key faaor as 
far as many are concerned is the leap to the PC, which could 
he a tipping point for Unity's potential in the development 
UK)! markeh Whilst I've witnessed many companies 
reporting the purchase of a Mac purely for Unity* it is certain 
that many production houses will have unfairly overlorjked 
Unity in the past few years due to its Apple roots. With 
version 2.5 due out in early 2009, Unity makes its first step 
onto XP/Visia. Having fixed many bugs, and added new 
fealures, plus an Interface overhaul (although the interface’s 
features remain the same as shots in this article), the latest 
version should see the buzz around Unity explode with iheir 
new-found market in PC users. 

Having taken iheir time to work Unity up to a reliable, 
intuitive standard before heading to the PC says more aliout 
I he U'r ream than any review—meshing business sense with 
a knowledge of ilieir audience should see Unity's popularily 
snuw^ball as new- users line up to discover tliat at last* tiiey 
too can be a game developer. Mere's hoping tliat a new 


generation of creative peo[>Ie discover this excellent tool 
and point the future of gaming away from endless FPS 
games and tow'ards one with more Katamari Damacy and 
liitle Big PkmeL 

Although this article has barely scratched the surface of 
what Unity can do, hopefully it has showm you a little about 
how it w'orks, and how it makes my life ami many 
developers/leciurers' lives easier and more fun. Wliai is also 
worth noting are the things that space constraints have 
forced me to omit. 1 haven't had time to praise the excellent 
Terrain Editor and its height/texture painting* the excellent 
in built render effects, network gaming, asset server, plug-in 
system, and masses of freely downloadable 
content/expansion available on tlie wiki—hut why not find 
out for yourself, imd give the trial version a spin? 
Unify3d.com. 
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It's a Brave New World 


Sid Meier's clossic strategy 
game reinvented in the 
world of Civilization IV. 


It's no mere expansion pock—this is a 
whole new gome experience reimag¬ 
ined from Sid Meier's legendary 1994 
classic. Colonization. Set out from one 
of four European nations to discover 
and colonize the New World. Conduct 
trade, negotiations, or declare war to 
acquire power and prestige as you 
build a new civilization of your own. All 
new graphics, loads of new features, 
and Civ's legendary "on© more turn" 
addictive gomeplay make this instant 
classic a must-have for Civ fans, Cotonk 
zation fans and new players alike. 
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The Road to Code 


by Dave Dribin 


Tile NSView class is res^x^nsible for drawing to tlie mvm and, 
by inheritance, can also handle user events. Writing aistom views 
Ls sometimes net:essary if the system provided views are not 
approi>riaie. Bedsides, wriiing custom views is fun! 


A Window 
with a View 

Custom NSViews 


View Hierarchy 



Views are arranged liiemrchically inside a windows Each 
view can have child views, called submews, and a single parent 
view, called a supermew. Wliile any view can fiavc subviews, 
only certain views aie designed to have subviews. I'or example, 
controls^ like NSButton, are not meant to contain subviews, but 
NSBox Ls. 

Each window has a view tliat represeoLs tlie entire window's 
visible area called the content mew. Ihe content view is the root 
of the view hierarchy, llie window in Figure 2 has a view 
hierarchy as shown in Figure 3- 


Introduction 

In previous articles, we've talked a little hit alxjut view's and 
controls and worked with plenty of system supplied views. As a 
refresher, Figure 1 shows the inheritance hierarchy for controls 
we've used ix.fore: MSTextField and NSButton. In this 
article, w^e're going to concentrate on writing our own custom 
views. 



Figure 1: Control inheritance hierarchy 


Wndows, wliich are instances of NSWindow, contain one or 
more views, and views are responsible for drawing output as well 
as accepting user input. Tlie KSResponder class is rcsponsii)lc 
for handling user events, such as keylxxird and mouse events. 


# O Q Window 

A text field f Button 


Figure 2: Window with text field and button 



Figure 3: View hierarchy 


If you create your user interface in Interface Builder, it will 
create the view liientrchy for you. You nitty need to lie aware of 
the view hierarchy wlien accessing views in rade, ihotigii, which 
retjuires undersuinding die amcepLs of die view hierarchy. 
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View Geometry 

WiTxk)ws [V[wseni a twcxlimcasional irtlan^uiar aara of 
tlie screen. ‘Hie ori^^tn of ihe c(K)rdinaic system tliat represents 
windows in AppKil, [>oim (0.0, 0.0), Is kx'Uted in the lowerdeft 
comer, with iJic X-axLs increasing to the right and tht; Y-axis 
increasing upwards. Kor example, if we liave a window tliat is 
200 pixels wide hy 100 pixels high, die axjfdinate system and 
origin is sin)W'n in Figuru' 4, lliis can he a pf>int of c cinfnsion if 
you liave done grafiliics prognimming on other computer 
systems, where the origin is Irx'aied in tiic up[X“r-lef[ comer. 


{ 200 . 0 , 100 . 0 ) 

O Window 


(0.0, 0.0) 

Figure 4: Window geometry 

Before we discuss the getxiictry of views, w need to disaiss 
the various gecjiiietric data structures in Ccxroa. The Foundation 
framework defines three basic geometric daUi stmetures: 
NSPoInt, MSSiate and NSRect. Tliese are C smtetures, not 
cla.sses, for (XTfonnance reasoas. ITie NSPoint strutittre 
represents a geranetric point with X and Y ctx>rdinates, and Is 
defined as: 

typpdpf -^riict _NSp£ilnt i 

CGFloat 3s: 

CGFid.it yj 

1 nsPoint: 

Note that Foundation alsfi deftnes its own noaiing point 
primitive, CGFloat. 'The "CG*" prefix stands for Core Graphics, 
the low4evt:I grapliics I'ramework on Mac OS X. Prior to Mac OS 
X 10.5, float was used iastead of CGTloat. The reason for tlic 
change fuis to do with the tmnsilitm to 64-bit, liul it isn't really diat 
impemam for wTiat wc am talking about. What is impfirtant is to 
realize tliat the coordinate system in Mac OS X is lyased on 
floating point numbers, not integers. 

While c(K)txlinaies are lltxiting [X>ints, and it is jxissible to 
liave non-integral cumix>nents, we generally only use integer 
values when dealing with screen ccxirdinates, as aicli screen pixel 
lands on an integer point. If you see some weird drawing 
artil'acts, it may lx: due to your use of nondoteger crxirdinatcs. 
Tills cm happen when doing division, for example. As screen 
resolution increases, however, [joints may not match up with 


integer point.s, and using non-integer coordinates becimes less of 
an issue. In the meantime, it's good to cheerk for non-integer 
values if you have a drawing problem you are trying to solve. 

'lb set or get the individual X ami Y coordifuues of a point, 
just at:ces,s die structure memlx^rs dia'ClIy: 

appoint point: 

point, X ■“ 10.0: 

paint, y == 20.0: 

Ihere is also a function, NSMakaPoint, to CTeate a point 
more easily: 

NSPpin: poinL " pjS!4akePoint(l0,0, 20.0): 

Tile NS Size stRiaure represents a widdi and height and Is 
defined :ls: 

t,trill- _NSSi?.f! I 

CGFloat width: 

CGFl ciat height; 

I NSSi^ce: 

Tlieiv is iils<3 a function, NSMakeSize, to create a size more 
easily: 

WSSiiie slKe - NSMskeSize(20Q.0, 100.0): 

Anti Finally, the NSRect structure is cximposed of Ixiih an 
NSPoint and NSSize, as such: 

typedei _NSRect [ 

NSP’oirst origin; 

NSSize size: 

I NSRect: 

'Ihe or i gin of a rectangle Is in Uie low^erdeft comer, again. 
Tlie funition NSMakoRect allows you to create a rectangle more 
easily: 

NSRnct rect NSMakeRect(0.0. 0.0. 200.0. 100.0): 

Kememlser that you t'an chain uctess lo ,sm.iaua‘ memlsers, 
so you could get tire width of this rectangle as such: 

CGFloat width “ rect.size.width; 

Witli itiese basic geometrit: data structures in hand, we can 
now' Ixrgin lt> explore the geometry of view^s. 

NSView Geometry 

A view is a rectangular area of a window, Pat h view has its 
own relative coordinate system. By default, the origin of a view^ 
is in its lower-left corner, too. A view tracks its size and location 
using rw^o rectangles, die boumh nxtan^ie and the frame 
rveimi^ie. 

The Ixjunds rectangle repmsents the view'^s drawable 
rectangle in iLs own ctK>rdinaie system and is retrie\"ed asing the 
bounds medicxl; 

NSView * view ^ : 

bounds = [view hounds); 

The origin of the bounds rectangle is almast always (0,0,0,0). 
While you can change ilie origin, you typically leave it at (0.0, 
0.0). 
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iHt Road to Code: a Window with a View 







Tlif fnimc" rt^tlangle represents die draw^afilc a-etangle 
from the {K'rstxxtive of iis stiperiiw using the siiper\iev^s 
cxxjrdimue system and is retriev'ed using the frame rneihcxi: 

piSViGw * view = ,,, r 
NSRecT frame ^ [view frame]: 


Ihis file template nutoimtically siiWxsses NSView and 
creates basic implementations of two mediods: die 
initWithFrame: constructor and drawRect:. Tlie 
drawRect: method is whea* you do any aisiom drawing. 
Change the CustomView.fn file to match Listing 1. 


Tlie si^e of the Ixiunds and the frame rcctangle Is almost 
always the same. You can change die frame to move or resize the 
view^ within iLs siiperview; but, again, you typiailly don't need to 
change it tince you set it up in Interface Builder. Figure 5 shows 
a view' inside ils superview. If the frame rectangle is at (5X\ 10.0], 
size (40,0, 20.0), tlie Ixjunds is at (0.0, 0.0), size (40.0, 20.0), 

a 

Superview 


a 


View 



Figure 5: Frame and bounds 


Custom View Drawing 

Knougl) theory. Let's dive into some real ctxle* Cn-jte a new 
Cocoa Application fn>ni the Xcode New Project diah)g. I'm 
calling my pn)jc*ct CustomView. Now, create a new lile, and 
select Cocoa > Objectfve-C NSView Subclass from the New File 
dialog lx)x, a.s .shown in Figure 6. Call the class CustomView, 


CHdoc* a i«mplit» fpr y«iir ntw ntt; 
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Figure 6: New view class 


listing 1: Revised CustomView.m 

#iiHport "CustoaView.h" 


Custom View 

(ld)IriUWiLliFraine: (NSRect)frante [ 
seif ^ [super initWithFrania:frame] : 
if (egH = nil) 
return nil; 

// Initialization code here, 
return selfi 


■ (voidldrawRect: (MSrlecL)rect 
\ 

ntiSColof redColor] set); 
NSRectFiiitrect )i 


^end 

We're siili leaving the ctjnstnictor empty for now, but IVe 
addetl two lines lo the drawRect: methexL llie first statement 
changes the active color tt> red. and ihen we 1111 the entire Ixmnds 
of tlie view using the cunent color. Tlic result is tfiai our entire 
view should l>e red. Of coui'se, we necxl to put this view inside 
a wiiidow^ to actually lest this out, so its lime to .switch to Interface 
Builder. 

Open up the MainWindow.xib hie. Now^ find a custom vitw 
in tite Library pa kite, as slumm in Figure 7. 

^ I ihj-.ifv___ 

iQojtcuJ Media ! 

^ jH Ubrary 


Cuswm View 
NSVtew 

Provides you with Ofi initonte of o view subclass 
that is not available In Interface Builder. You can 
use the Custom View to create your own views. 


■ft* • (ft costortv view) 


Figure 7: Custom view tn Library 
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Drag a custt>tn view ro your window and pintv it riglit in the 
trenier^ as showTi in Figure 8. Also change tlie autosizing so that 
the view will expand vertically and horizonrally. 

#4 _ ^ ^ Window _ 


Figure 8: Custom view placement 


Now, we need to tell Interlace Builder lliai this view is really 
an instance tjf otir CustomView class. Do this l>y switching to 
die Identity pane of die Inspector wandow and change the Class 
to lie Custom View, as shown in Figure 9- 


m : n 


Quivam 





f cif ft« 
OuU«l 



TVP« ^ 


Save die NIB, .switch buck to Xcxxle, and run the application. 
'Hie view's reaangle sliould Ix" red, as shown in Figure 10. 
Resizing die window should also resize the view. 



Figure 10: Red custom view 


Congnitulaiions! You've cxanpleted your first custom view. 

Drawing with NSBezierPath 

Wkit else can you draw lK^sidc‘s a noniial rectangle? llie 
NSBezierPath class is a [x>werful class to draw^ all sorts of 
shaf^es. It has class methods to draw some of prexlefined sliapes. 
Change drawRect : to this: 

- (void)drawRect:(NSRuci)reel 
I 

NSRect boundiS = [ael f bounds]: 

NSBeslerPflth * path: 

[[NfSColor redColDfl set): 

NSRectFiil(bounds}: 

llHSColor £r*enCoior| eeij: 

path = [NSB<^zlerPflth bezi e r Pa t hWi t Mound edRect: bound a 

Mad ius; 75*0 
yRadius:75*0j: 

[path fill]: 

[[KSColor blueGolorl setj: 

path - fWSBe?.lerPath bezierPathVithOvailnRect: boundsj : 
fpath fill]: 


We now draw a red reel angle, ft si lowed l)y a green rectangle 
witli rounded ctimers, and finally U liiue oval. Itie fill method 
of NS Bezier Path fills die path using the current color, tlius die 
end result i.s figure IL 


^ MtotWIy 

Deicrtpiion ^ 

N«lp » 

Figure 9: Setting CustomView dass 
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Figure 11: Other shapes 


You cdu lilscj fneare cusrom shapeji by butldii^g your own 
NSBezierPath. Tliafs a bit oul of M^>pe for this artkie, but feel 
fRV to up and tiy out your own sliatx.‘.s. You <:"an also draw 
linages in your view using the NS Image class. 

Note that we are currenily ignoring the rec I argument that's 
passed into drawRect: . niis lepresents the fxirlial rectangle of 
your view I hat needs to l^e redrawn. If your drawRect: method 
is very complicated and will take a long time to exeatte, you can 
list* this argument to s|x^ uj) your drawing by tmly drawing the 
sections of the view’ that need to lx redrawn. Since tjur drawing 
is simple, we jast draw tlu' entire Ixntnds every time and ignore 
this argument. 


Updating the View 

Let’s modify our drawRect: to just draw^ a rounded 
rectangle, hut let's also make the color and comer radios 
configurable, stored instance variables. Modify CustomView.h to 
match Listing 2. Oh, and don't forget to enable garlxage 
c*otlec tion, if you hawni yet done so. 

Listing 2: Custom View.h with color and 
radius 

Ifimport <Cocofi/Cocoa. b> 

yioLertace CuatomView i HSVlew 

1 

NSColor * _coior' 

^radius; 

I 

Sproperty (nonatOBiic, copy) NSCoIi^r * color; 

PprfjjjiTfy {iicriauirotf ) CCKlost radius: 

knnii 

Now ordinarily, we wouki just Luse ©synthesize to 
generate our getter and setter meduKis, but we have one issue. 
The system does not constantly call drawRect:, as a 
[)crformance fiptimization. It only calls drawRect: when it 
thinks it ncxds to lx Redrawn, such as when the view us first 
shown or resized. However, we need to force our drawRect: 
to lx calk!d whenever die color or radius changes. Tlie easiest 
way to do this Is to provide custom setters. 
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'Hie mtve implemeniiiLkm would lx: to cull drawRect: 
directly from ilic sellers, but this will not work. 'ITie system 
generally only allows drawing at cenuin times, so tn^ead, we 
murk our view as dirty by culling the setNeedsDisplay: 
method of NSView wiili a YES aigument. The system w^ilJ then 
txill our drawRect: the next chance it gets. The full 
implementation is now Listing 3- 

listing 3: CustomView^m with color 
and radios 

^Hroparl '*CualoiiVleiif Ji” 


ftimplpmentation CustomView 

isynthiialEe tolor = ^color: 

^synthesise radius - _radius3 

* (idJinitWilbFramei(HSHect)fraifle 
I 

seif = fsijper lDltWltbFra®e:f rainel: 
if (self = nil) 
rerum nil; 

_coloc = [NSCulot redColor]: 

_radius = 15.0; 

reLuffi self: 

t 

• (void)eetColQr: (NSCclor Mcolor 
t 

coloc * Lecier copy]: 

[sol: setNeedflDispiayiYKS]: 

1 

- {void)setRadius:(CGFloat)radius 

I 

radluB “ radliis; 

Ueif setNeedeDisplayrYES]; 

1 

(^uId)draitfRect:(NSRact)rect 

I 

Lvolof set): 

NSRcct bounds * [self bounds!: 

PSBezierFarh * path; 

path = [NSRezierPath bezierPathWithRoundedRect:bounds 

xRadlus:_radius 


yRadlua;_radiusJ: 
[path fill]: 


#end 

Our custom view is now all set up w'iili u cotillgurable color 
and radius. Wc jusi nctxl to itfxlaic our u.ser interface to allow 
the user in chtxisc ilic radius and color Hiis meiins we also need 
a a>nm>llcr class. We cmild use Gx'Oit bindings, but I’ll siuw the 
more explicit method using a cusuxn controller. 

Create a new- NSOb ject sulxlass and call it AppDelegate. 
For liie header (lie, need to add an outlet to our view, along 
witli two action-s to set the color and radius, as sliow’n in Listing 
4, 

Listing 4: AppDelegate.h 

^import Cocoa/Cocoa,h> 
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#6l4ss CufitonViev; 

interface AppDelegate t USObject 

I 

*'natonView * ^custoEnVies#; 

I 

#prypetiy IROuilei * customVlev: 

* (IMctiorOeetRadiua: (id)sender: 

(TlArriQn)flttColorj(id)sender: 

@end 

llie iinplenienuition is fairly stniightfonvtiixl We jusT take the 
appropriate values from the sending conirol and update tlie 
eusioiT) view atroixlingly, as sliown in LLsting 5. 

Listing 5: AppDelegate.m 

fimport "AppDelegate.h* 

^Import "CustomVipw^h" 

l^implenientation AppDelegate 

^synthesize custODiViev =' JstonViev: 

- ClBActloii)setRadlus: (id)sender 
[ 

CGFioat radius " [sender donbleValue]; 
i radius radius; 

t 

* CTBAction)sGtColor:(Id)sender 
( 

NSCoior * crolor = [sender color]: 
lew.color - color: 

) 


Now, build the project to ensure you have no compile errors, 
and switch Ixick to Interface Builder lo nitxlily the user interfiice 
and hcxjkup our outlets and aaioas. Make the windr>w a bit taller 
so we am add some controls at the hatojti. Add a biiel a slider, 
and a color well, as shown in Figure 12. For tile slider, set the 
niinirnuni. tnaxinium. and cunent value to 0.0, tOO.O. and 15.0, 
respectively. Also make sure to check the Continuous Ixix so iliai 
we update the view in real tiriic, 

Mfl _ —.. . 


tidiici ■ I 


Figure 12: Added controls 

Create an instance of the AppDelegate class and set it K\p to 
be the dtHcgale of NS Application. Set the CUStomView outlet to 
the view in the windows the slider’s action to Ix" setRadius:, and 
ihe color wells action to setColor:, 


#end 
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Save the NIB, and switch back to Xcade. l’>erything 
should he hooked up, and you should l^e able to run the 
application. Play around with moving the slider and 
changing ihe color. Your updates should take effect 
immediately. If you do not see the color and corner radius 
updates, make sure that Continuous is checked for both die 
slider and coitjr well in Interface Builder and check your 
connections. 

To see the effect of the needsDisplay Hag, cornnieni 
out I he calls to setNeedsDisplay: and rerun the 
application. You should see updates only occur when you 
resize the window'. 

Handling User Events 

So far, we have only covered how custom views can 
draw their contents, but views can also accept user input, 
either from the mouse or keylioard. We are going to extend 
our view to draw a green circle wherever the user dicks 
their mouse. To implement this, we need to keep track of 
the circle's center point, so add an instance varialde and 
property of type NSPoitit^ as shown in Listing 6. 

Listing 6; CustomView.h with circle 
center point 

Ifimport <Con:!na/Cocoa. h> 

^interface CustomView : NSVlew 
f 

NSGolot * color; 

CGFloat radlLitsr 
NSPoint ctrclfiCenter; 

1 

@property (nonatoiDic, copy) NSColor ^ color; 

^property (noriaromic) CGFloat radium; 

^property [nunatomiej NSt*<jint circleCenter ; 

Send 

Now, set the center pohu it> l>e (50.0, 50.0) in the 
constructor and implement a custom setter dial sets the 
needsDisplay flag, just as w^e did IV^r the color and radius, 
finally, update the drawRect: method to draw a green 
circle using the same radius as the rectangle corners. To 
draw a circle, vve just need to draw' an oval within a square, 
fve expanded out the circle's rectangle calculadtm to 
hopefully make (his clearer: 

CvuldldtciwRect; [NSRect) rect 
I 

sjetJ : 

NSSect boande “ Iself bounds]: 

KSBezierPath * path; 

path ^ [NSflezierPath bezlerPathWithRouiidedRect:bounds 

xRadlus;_csdluB 

yHadlus:_radiasj: 
fpsth fill]: 

// Draw a green circle 


[[NSCoIOT gce^tiOolorJ set] ; 

NSRect circleRect: 

circleRect ^origin. X = „circleCeruer.x - _radiiis: 

circleRect.origin.y ” ..clrcleCenter,y radius; 

clrcleRect♦size* width = .^radius * 2.0; 

circleRect.size.height "" ^radius * 2.0: 

path = [NSfleKlerPath 
bszie rPathWithOvalInRect: c 1rcloRect1; 

[path fill]; 

I 

Handling mouse events is quite easy Since NSView 
inherits from NSResponder, we ju.st need to override a few 
methods. Let’s start simple and handle mouse down events: 

- (voidJmoussDown:(NSEvent *)event 
I 

ttSPoint iocationInWindow = I event locationlnWindowl: 

NSPoint locatlonTnVlew = [self 
convertPoint :locfltionIriWlndow 

fromView;nliJ; 

self.circleCerter ^ locationlnView: 

t 

The mouseDown: method gets called w'hen the mouse 
builon is pushed down. The argumeni to tliLs method is of 
type NSEvent and encapsulates all inrormation about the 
current event. Not all methods of NSEvent are relevant to 
all types of events, but some methods of inierest for mouse 
events are: 

' (WSPoint) locationlnWindowr: 

'i'hi.s method returns an NSPoint wdiere the mouse was 
pressed dowm, 

- (NSItU fgeT) cilckCouni;: 

This method returns I for a single-click, 2 for double- 
click, and 3 for a triple-click. 

WeVe going to u.se ihe 1 ocat i onTnWi ndow to change 
the circle’s center pt>im. The tricky pan is dial we don’t 
warn the point in the wiiKkwv's coordinate system; we want 
ii in our view's coordinate system. The 
convertPoint: f romView : methotl on NSView docs 
this coordinate system conversion for us. If you pass in nil 
to the f romView: argument, it converts from the Windows’s 
coordinate system. Once we gel tlie location, we can use 
our setter to set the new^ center point. This, in turn, marks 
the view as needing redisplay. 

If you run the af:iplicaiion now, you should see die 
green circle move w^henever the mouse is clicked. However, 
if you drag the mouse around, yoidll notice the circle only 
moves to tlie starting point. I'd like to have the circle track 
the mouse when dragged. 

The mouseDown: method only gets called when the 
mouse Imtlon is puslied down. There are separate even I 
methods for mouse dragging arid mouse up events. To 
ensure our center point tracks the mouse in all cases, we 
should implerneni these methods, too. Since the 
implemeniaiion lor all three mediods is the same, I’ve pulled 
it our into its own jnethod; 

(void) setCircleCent^rToEvenrLocation; (NSEvent event 
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NSFoini IgcgtionlnWindov ^ [event locacionTnW]ndow]: 
NSPelnt locationlnVieiv = [self 
eonvertpoint: local ianlTiWindow 

f roiaView:nli J r 

seif.circleCenter “ loeatlonInVie«r 

I 

(VO M ImouseDcwTi: (NSEvent •) event 

I 

[self HerXlrcleCenterToEventLocation:event]: 

1 

' (voidJmouseDragged i {NSEvent Mevenr 

I 

[self setCircleCentetTgEventLocatlon;eventji 

1 

(void) mouseUpr(NSEvenT *)event 

r 

[self seLCircloCeiUefToEventl.orat Ion ‘ event] j 

1 

With these methods implemented, re-run the 
appliaition and bask in the glory. VouVe now got a fully 
interactive view using ciisiom drawing. A sam]>le run is 
shown in Figure 13- The full code for CystomView is 
sln)wn in Listing 7, in case you have trouble getting ii to 
work, rhe final project is uvaliable for dtJwnload on the 
MacTech weixsile, as well 


lljOO 



Figure IS: Green circle tracks mouse 


Listing h CustomView.in, final 

#linpgrt ’’CustoJnVievf. h" 

^i±iEipleinentatiot:i CustomViev 

color = color; 

^synthesize radius _radius; 
i^fiyDtheaizp. circleCenter =■ clrcleCenter: 

- (ki) inltWIthFraw: (NSRect) frame 
I 

np.l f ” [super LnitWithFraine: frame] ; 
if (self ^ nil} 
re i u n I rj 11; 
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KSRect bounds - [self bounds]: 

_color " [NSColar redColorl: KSBezierPatb * path: 

_rftdlus - 15.0: path [NSBe^ierFeth be£ierFathVithRoundedRect:botmds 

_circieCentft tiSHakefotnt(50*0, S0*0); xRadlus:^radius 


return self: 
I 


yRsdiusi^tsdlus]: 
[path fill]; 


fpragi&a mark - 
jtfpragma mark Accessors 

- [void)a6tColor:(NSC oIoe ')color 
I 

_C 0 lcir - tcolor copy] i 
[Hiilf setNeedsDlsplayjYES] : 


‘ (void)setRadiua:(CGPloat)radius 

I 

^radius - radius* 

[sel f setHeedaDlwplay:¥KSj: 

I 


// Draw a green circle 
[[NSGolor greenColorJ set]: 

NSRect circleRect: 

circleRect.origin. X ^ ^.ircleCantei .x - _tadius; 
drcleRect.origin.y - ^circleCenter.y - ^radius: 
circleRectisi so.width » * 2.0; 

circleRect.sire.height ^radius * 2.0; 

path “ [NSBerlerPath 
bezierPathVfithOvallnRect i e! rcleRect ] : 

tpath fill]; 

I 

#pragim mark - 
^pragsna mark Events 


(voldJsetCircleCenter:(HSPointJclrcleCanter 

( 

_circleCenccr ^ circleCenter: 

[self setKeedsDisplay:rESl; 

j 

Ifpragma mark 
^pragma mark Drawing 

- (vold)drawRect:(NSRect)rfict 
I 

Lcolot setl: 


- (voldJsetCircieCenterTDEventlocation:(NSEvent *)event 
I 

NSPoint lotatlonInWindow * [event locationlnWindowl i 
NSPoint locatlonInView - 
convertPoint:iocationln¥indow 

frnmViev:nil]; 

self.circleCenter -* locationInView: 

J 

(voidJaiDUEJeDowti: (HSEvcnt *)eveTit 

r 

[sel f eetClrcleCenterToEventLocatiori: event]: 
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- (void) rooti seDra gged r (NSEve tit ‘) event 

f 

[self seiClrcleCenterToEventLocation:tventl: 

J 

- (void)mouseUp;(NSEvent *)event 
t 

[self setCirtleCenterToRwetitLiOcat ion i event]: 

I 

#Gn<i 

Conclusion 

Ihe Cocoa view and re,s)xjnder ciassc‘^i make writing* tusiom 
views fairly easy. All you have to do Ls sulK:la.s.s HSVlew, 
implement a few tneiluKLs. and add your custom view to a 
window in Interkice Builder. The n-si is up lo your imagination. 
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How do VMware Fusion and Parallels Desktop for Mac stack up? 


By Neil Ticktin, Editor-in-Chief/Publisher 


Why Virtualization? 

A few yeijrs hack, Apple swirc heci ihe Mac platform from 
PowerPC] to Intel prtx:eSKors. This intixxJueed some interesting 
opjXHtiinities for the Mac. including llie ahilits’ to am operating 
systems oilK^nhim Mac OS X on a Mac, lliis includes not only your 
everytkiy Windows XP, but also ()ther Windows OSes, tncitiding 64- 
l^it versions, and a wide variety ol‘ lanux and oilier OSes. 

Yon may already understand your o]-)tions ft>r running 
Windows on a Mac:, but in case you don't, your tii^t choice is to 
decide Ix-iween Apples fkxM Camp and a vinualization pnxltui 
like VMware Inisicxi, or Parallels IX^sktop for .Mac, With Apple’s 
Hoot Qinip, you am nm Windows natively, hut you liave ro reixxrt 
every' time you want to switch txicvcxai Mac OS Lind Windows. In 
addition, you can only use one or tlie other OS ai a time. That's not 
particukirly con%'enient. Por that reason, Mac lech iecx>mmends a 
virtualization |product for most users. 

Virtualization gives “switchers" (those switcliing frcmt 
Windows ro Mac) more comfon because they can use their old 
appliaiticjiis. more easily gel to old data, and in many cases, 
and it Ltllows them to use some critiCLtl piece of software not 
Livailable on the Mac, For example, your job may require you 
to run Iriiernei Expbrer, or Ouilcjok, if ihaFs all that your 
corporate systems sup[:)ort. 

With viitiialization. like what you 11 see in Parallels Desktoj:) for 
Mac or in VMware Fusion, you am run not only Windows. f>iii 
otlier x86-hased OSes alongside the Mac OS, getting tlie best tjf 
hotii worlds. For many, this may mean ainning the visualized OS 
in a “window' cm your Mac. fk)ili VMware Fusion and Rirallels 
Desktop aLso liavc tlic ability to run Windows applications even 
moiv transparently, but well leave tint for another article, 

The Big Question 

So wliich virtualization product do you chocase? Which 
.solution is faster? Should you run Windows Xl^ (.>r Vista? 32-bit or 
64-bit? One virtual processor or more? In short, there are dilTereni 
answers for different people. It all depends on your needs. 


To tackle this problem, MacTech imdcilook a hu^i>u 
benchniLirking project starting a couple months ago. This is 
similar to the project that MacTech undertook over a year ago 
(See the February 2008 issue of Mac7}xh In boili 

cases, as with other Macl'ech henchinarks, we tested 
performance of the types of things Thai eveiyday users typically 
do. Due to this, wv liitiiied the virtualized OS to Windows. In 
this case, it was not just testing the Window.s OS [>er]bnuance, 
but LI Iso commonly used Windows applications. This time, we 
als(i adtk'd in something ih:it many reaticrs have requested: 
games! I he goal w as to see how VMw are Fusion and ParalleLs 
De.skrop performed, covering Ixjth Window-s Xl^ and Vista. 
Furihermore, we wanted to see stane of (he differences with 
Larger memojy configurations, as well a.s niultiple pixKessors 
a nd 64-1 t \ ersi ons o f Wi nd i)w s. 

Sounds .simple enough, right? But when you start to 
realize that there wx're four dindreni niodels of Mac.s, iwx> 
virtualized environments, Xl^ Lind Vi.sta, .s()me of which were 64- 
t)ii and multiprocessor, along with a whole slew^ of re.sr.s, each 
that had to l>e runs several times, there were over 2500 tests 
com]‘>leted, timed tlith a ^sfvpU'Hfdi. 

In fact, the testing took long enough thtu during the course 
of running these tests, lx ah 1 Parallels and VMw'are released 
minor updates, but we continued with one set of versions 
throughout for consistency^ 

To be clear, this article is not a product review; it's u 
benchmarking analysis ( although w'e were morally obligated to 
comment on some of the games <g>), I'he article's purpose is 
to a.ssess performance (including issues we found if something 
didn't work right), and not product featitres, grai)hics standards, 
user interface, OSes supported, etc. You should use feature and 
support information In conjunction with the helow^ 
lx;nchmarking resuk.s to make your product c hoice. 

Given the magnitude of this project, we decided to give 
you the full version of this article online, and the conclusions 
here in print. (Tlie full version wxiuld have taken 17 magazine 
pages, to give you an idea). 
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For the tull article, with tons of graphs and category 
test results, see http://www.nnactech.com/ 
articles/madech/Vol. 25/25.04/VMBenchmarks/ 

The Test Bench 

When we w^ere choosing computer models, we set out to 
choose the current models of Macs giving a good 
represenialion of w'hat nuxst people may have. Certainly, ihe 
faster nuKlels of these cointniters will peifonii htster than tJie 
models we used. 

We chose four current Mac models to t:ompare iilongskle 
eacli otlier: the “White’' MacBook (Late 2tK)8), MacBook Pro 
(llnib(Kly), (Mac, and Mac Pro. 

The "White" Mactook was a iGB KAM machine, miming 
a 2.1 GH^ Core 2 Duo processor. The MacBook Prcj was the 
new TInihtxly" model with 4GB RAM machine, running a 2.53 
GHz Core 2 Duo processor. 'I'he iMac w^as a 2.66 GHz machine 
with 2GB of RAM And, the Mac l*ro wiis a IGB RAM macliine, 
running m eight-core configuration with 2.H GHz [processors. 

For the 2GB machines, the virtual machines were set up 
witii IGB of RAM. The 4GB machines used 2GB for virtual 
machines. In all cases, except the lale and Network lO tests, w 
used a fixed size disk to avoid any issues with disk 
fragmentation or otlier disk peribrmance variations. File and 
Network lO tests used a dynamically sizing disk on a 
completely fresh installation of each product. 

The tesLs iompared VMware Fusion 2.0.1, wilh Parallel.s 
Desktop fur Mac 4.0 (build 3540), running Mac OS X 10.5.5* (In 
reading the felease notes of both Paiallels Desktop 4,U build 
3810, and VMw^are Fusion 2.0.2, it does not appear that the 
clianges in tiiese versions would significantly alter the 
performance results we found.) All required Windows updates 
were installed for each version. 

Botli VMware Fusion and Parallels Desktop were 
configured .so that tlie vinual machines tpptimized peifoniiance 
for the virtual machine (and not Ma<' OS X). [Hd. Note: VMimre 
told MacTedi that due to a hi^ iu Mac OS X 10,5.4, \Mware 
fmkm ignored tbU setting and only optimized for the virttud 
mctcbine to avoid crasb/data loss. Apple Jlxed this hug in 
1053, so I'M ware now uses the opiion in 2,02. Boiiom line: 
While none of this effects the testing, if poo are running 
VMware, update your OS and VMware Fusion to the most 
current terskmj 


Test Types 


There are a variety of often refened to, and Litilized 
benchmarking suites in the computer industry including SPFC 
tests, PCMark, llnixbcnch and others. Kadi of these tests use's a 
scries of tests that measure in a consistent way to assess specific 
types of }:>erfonnances. ’Hie key to eadi of these tests is 
appropriateness, repeatability, and acettrary 

Wiien testiiig viraial tiiadunes, however, using outside 
utilities within a virtualized environment can provide strange 
and incorrect results. For example, there are many [s.sues with 
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SuperSync 

Music libraries in perfect harmony. 


internal tiniens nor displaying measurements accurately^ and 
some suites don't work al all in a virtual mac:Iiine environTHcrn. 
Instead, MacTech chose to create a suite of tests tliat would 
niiniic what many users would do in normal use, but stick to 
I hose actions that were repeatable, and measurable with a 
stopwatch. After all, if you couldn’t perceive a dilference with 
a stopwatch, the user is not likely to perceive it at all, 

To rhar end, tliere are several kinds of rests ihai we ran: 
“Perfonnance” including launch and CiPlJ lesLs, File and 
Network 10, Footprint, Application Launch, Application 
Performance, and 31) and HI) Graphics. 

Overview 

We w^on’t keep you in suspense. In the majority of overall 
averages of our LesLs, Parallels Desktop is the dear wanner 
Rinning 14’2U% faster than VMw'are Fusion. 'Ihe one exception 
is for those that need to run Windows XP, 32-bit on 2 virtual 
proc'essors, VMware Fusion runs about i0% I’asLer than Parallels 
Desktop. 

The overall conclusions are shown in Figure 1 on the 
Ibllowing page, but you should really kK)k at more of tire detail 
to understand wliat works Ix^st Rjr yoLi. (Note: In all cases 
except battery lile. when looking at the graplis in tliis article, 
take note that shorter Ixirs are better.) 

For 32-bil Windows OSes, running under a single virtual 
processor (the default when you create virtual machines in 
either product, and therefore, the most commonly used 
configuratu)n), Parallels Desktop runs both XP and Vista M% 
faster ilian VMware Fusion. (Comparing 3 types of VM launch 
times, compression, transcoding MPj, 7 tyi>es of file and 
network lO, 3 type.s of application launches, and 3 application 
performance tests.) 

F(jr 32-bit Windows OSes, running under two virtual 
prticessors, VMw'are Fusion runs XP 10% faster than ParalleLs 
DeskiofT, and Parallels DesktofT runs Vista 2(fVo laslcr than 
VMware Fusion, (Comparing 3 types of VM launch times, 
compression, rransetKiing MP3, 3 types of application launches, 
and 3 application performance tests,) 

For 64-bit Windows Vista, running under two virtual 
processors, Parallels Desktop runs 13% faster than VMware 
Fusion. (Compares 3 types of VM launch times, 
compression, and transcoding MP3^) 


SYMC LISTEN BACKUP UPLOAD MERGE 




Syndhrofilze all your iTunes libraries into perfect iiarmony 
across multiple comp titers- everywhere you are! Easily 
access and merge your music and video files with ariother 
SuperSync library, computer, hard drive, 
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OS/Environment 

Result 

Windows Xg, 32'biL 1 Procesior 

Porolleb Desk fop runs 1 4% foster 

Windows Visto, 32-bil, 1 

Processor 

Pom tie Is Desktop runs 14% foster 

Windows XP^ 32-bit. 2 Processors 

VMwore Fusion runs 10% foster 

Windows Vislo, 32-bil^ 2 
Processors 

Pofollels Desktop runs 20% faster 

Windows XP, 64-bit. 2 Processors 

Poroilels Desktop runs 1 5% foster i 
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Overall 


Windows XP 


Windows Vista 


XP, 2 Virtual 
Processors 


Vista, 2 Virtual 
Processors 


Vista 64-bit, 2 Virtual 
Processors 
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80% 100% 12D% 140% 160% 180% 


Time Normalized: 

{shorter is better) »Parallels ©Fusion 


Figure 1: Overall Results, Parallels Desktop vs. VMware Fusion 



Figure 2; Test Resuits Matrix with Coloring 

(Note: This is not intended to be read, but to give you an overview of results by coloring. 
Download the full spreadsheet at ftp;//ftp.mactech.coin/src/mactech/voiume25_2009) 
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Another wtiy It) kK>k at Lliis is Llie eoior-coding on the 
results matrix in Figure 2, Green cell coloring means Parallels 
Desktop was faster than VMware Fusion. Blue cell coloring 
indicates VMware Fusion was Faster than Parallels Desktop. 
Darkest cok^ring means Faster by 10% or more, medium 
coloring indicates I-W/q difference, and lightest coloring means 
less than 1% diFFerent:e. (Note: Not ail tests were run on all 
conFigurations, hence the empty cells.) 

One thing to note: VMware Fusion was seveml times 
slower than Parallels Desktop in the Internet Explorer tests 
(acrojis the lioard), so we removed IE Fr()m the overall analysis 
to avoid skewing the overall results. See more on this in the 
Internet Explorer section below^ 

The Test Suite and Results 

In the full version of ilte article, we walk you ihroiigir whai 
we tested, and the results for each. These tests are designed to 
arm you widi inlbrmation to hel|.i you make the best decision 
lor your type of use. 

For eacli set of results, you can see die analysis for each 
model oF computer For XP, and For Vista, IF you want to see 
more detail for muliiple prcH'cssors, 64-bir, or on an individual 
Mac mt)dek you can review tlie spread.shcel For ihtise details. 


For die launch tests (launching die VM, Windows, and 
Applications), we had die option oF an ‘'Adam'’ test, and a 
“Successive" test. Atkmi tests are when the computer lias txx^n 
completely restarted (hence avoiding cuching). Successive tests 
arc repeated tests wiilioui restarting the machine in l>emeen tests, 
and can benefit From caching. Both mimic real use siftiaiions. 

The tests used were selected .specifically to give a real-world 
view of what VMware Fusion and Parallels Desktop are like to am 
for many users. We eliminated those tests that we tan which were 
so short in time frame (eg., fast) that we could not create 
statistically signillamt results, or that had uiipcrceivablc differences. 

I'or some oF the analysis, w^e “normiilixecF results by 
dividing the result by the fastest result For that test acros.s all the 
machine conriguraiiotis. We did diis specifically so that w 
could make comparisons across different groups, and to be able 
to give you overview results combining a series of types of 
tests, and compuLer models. 

Instead of a plain “average” or “mean", ovei^all conclusions 
are done using a “geomean”, wdiicli Ls a specific type of average 
dial focuses on die reninil results anti minimizes oudiers. 
Getimean is the .same averaging niediodology' used by SPEC 
tests, PCMark, Dnixbench, and others, and it helps prevent 
against minor resuli skewing. (If you are interested in how it 
differs Fnitn a mean, instead of adding die set of numbers and 
then dividing die sum by tlie count of numbers in the set, the 
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Figure 3: Windows XP vs. Mflndows Vista Performance 
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Figure 4: Multiple Virtual Processors, 64-brt Performance 


nuiiibers are nmltipiied and then the ??th root of the resulting 
product is taken.) 

For those interested in the benclimarkmg methcxiologies, 
see tile more detailed testing information in Appendix A. For 
the detailed results of the tests used for the analysis, see 
Appendix H. Both appendices are available on the MacTech 
welj ,sitc. 

Additional Conclusions 

Tliere are addilioiuil concUisions ihat wc can eximt i Imm 
the results as well SpecificallvT we looked at the differences 
lx:tvveen XT' and Vista, as well as multiple vimial processors and 
644>it VisUL 

XP VS- Vista 

In t)ur la,st virtualizaiion benchmarking article, there was a 
significant difference between running Microsoft XP vs. 
Microsoft Vista. Now, the difference Ls much less significant, in 
lack while XI* continues to lx* faster for most things, it's 
probably nor enoiigli to matter. You sliould make your choice 
based on wdiich OS you want, Tliai said, anecdotally, w^e find 


XP under virtualization to be far more stable, and definitely less 
annoying lo run. See Figure .3. 

Multiple Virtual Processors and 64-bit 

There's a big pu,sh right now for multiple virtual prtx'essors 
and 64-bit Windows. And, while there are times tiiai you may 
need them, most people wall not. 

iMiiIliple virtual proees.sors are helpful for when you have 
a computationally intensive applicaftoru and you need tt) .split 
the work. I'he types of applications tltat you nt^nnully wtiuld 
need this for include video, Photoshop, CAD, etc... Frankly, if 
speed is that irnptManl lo you, you siiould be asking yourself 
about whether to run the app native on ytJur Mac instead t)f in 
a virtual machine. Sometimes, like for CAD, you may not have 
an (jplion. Take note, ht)wever, Mitxosofl has limitations in their 
UvSer license on tlte number of |>rocesson> you are running. 
Wliile Parallels Desktop supports multiple cores up to two qiiad 
core virlual processors, VMware Fusion supports only multiple 
virtual processors, not multiple virtual core.s. As a result, we 
could only test lx)th up to two virtual CPUs under Windows. 

64-hit is another issue. Primarily, your big benefit here is 
that you can address a whole lot more memory. For most 
viitualization users, tliis is likely not relevant. Many of the 
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Windows applications and drivers still are ntn 64 hii 
t omp'jLillie, and there ure all kinds of reports of issues. This is 
the fulure of where Windows is going, but its not necessary lor 
most u.ser.s, 

Thai said, we wanted to i^ive you a Itxik at wliat 
perfoniianee looked like for holh of these fur what most people 
probably ruiiL Windows, Microsoft Office, and Internet Kxplortrr. 
As you t:an see, while there's some difference, you liave to 
judge if ifs enougli lo lie wortliwhile. For most, 52-bit XP is 
likely adequate (see I’igure 4). 

Conclusion 

Both VMw^are Fusion and Parallels Deskttip for Mae are 
excellent products, and btilh allow' you to run Windows KP and 
Vista quite well. In the end, your decision as to which product 
you should rake into account what’s mosi imponam to you: 
sfieed, IVkii print, graphics capabilities, lealures, user interface, 
05 you want to run, and more all come into play. 

While the Vista “fienalry" that we saw- in prior tests is now^ 
mostly gone (presumably because both Vista SPi made 
improvements as W'eil as Ixith of these %4mializ;ition products), 
we would advise that you stick with Window's XP given how' 
much belter it runs overall (not to mention how^ much less 
annoying il is). 

When it comes to whether you should use multiple 
prcxes.sors or 64-bit virtual machines tliat dcpentis on your use. 
If you have a real need for either, and can articulate a reason 
for it, tlian use theni They do work well. That said, if you don't 
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have a sp<?cilK' need, then don’L bollier, ii’s not worth it; just 
Slick with Windows XP on ii single virtual pitKessor. 

Many people have the feeling of “mcjre is beLier,'' but 
clearly when il ccmtes lo RAM in the virtual machine, that is not 
necessarily tlie case. More llAM means longer vimml machine 
launch times, suspends and resumes. For most u.sers, 1GB of 
vinnal machine RAM will work liesl. Use more than that only if 
you really knew you need It. 

And, here’.s how things look in general terms for each of 
I he tesi .suites ilmi we ran: 


Test Suite 

Perfeimance Winner 

Windows Launch Performance 

Parallels Desktop 

CPU Performance 

Parallels Desktop 

File and Network lO 

Parallels Desktop, except for 2 of 
the 14 tests 

Footprint on Moc 

ParolleIs Desktop, especially in 

RAM footprint 

Application Launch 

VMwore Fusion 

Application Perform once 

Both did well, except for Internet 
Explorer where Parallels Desktop 
was several Hmes faster 

3D ond HD Graphics 

Performance 

See gaming section online 


In ihe majority of overall averages of our tests, Parallels 
Desktop is ihe clear winner, rnnning 14-20^i faster than 
VMWcire Fusion, fhe one exception is for those that need ro run 
Windows Xl( 32dhi on 2 virtual t>roces.sors, VMvvare Fusion 
runs al>out i0% faster tlian Parallels Desktop. 

And, while both products these days have very little CPU 
footprint, Parallel.s Desktop IruJ a .surprisingly small RAM 
fooiprini, which was actually typically lower than the amount of 
RAM configured for the virtual machine. Presumably once 
Windows actually needed more of ihe alloc'ated HAM, the actual 
foolprinl on the Mac would increase. 

Finally, for gamers, experiences will iliffer with each game. 
In our tests, MacHook users will liave a iKIter experience with 
Parallels Desktop, presumably because of the lower end 
graphics capabilities of the hardware. Beyond that, you should 
look at each game and what the feedbac k from users frt^rti both 
the Parallels and VMware conimunities. 

One thing is clear, given the track record, expect 
Parallels Desktop and VMw'are Fnsion to boili keep gelling 
belter and heller 

WW 
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MacTech Domains ...... 
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ModBook • Axiotron, Inc . 
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.7 
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MoiyPro • Mozy, tnc. ... 
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Microsoft.. .... 
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Haw Up40‘Date • How Software . 

......7J 
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MY08 16, hK. . 

. 69 

Open Source Directory • MacForge.nei . 
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How Software.......... .... 
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26 
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Perl Dev Kit ■ ActsveState Software tnc ...... 
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14 
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. 70 

Snap! Pro • Ambrosia Software . 
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Smith Micro Software^ hr ____ 
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Speed Download • lfbzsoft.rom.*...... 
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SuperSync. . 
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Stuff It • Smidi Micro Software, tnc...... .... 

.19 
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_ 74 
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http://halfduplex.net/ 




Do you work for a 
company or are you self- 
employed? 

1 am a Business 
Administratit jn Saident at 
1’wente University in the 
Netherlands. 1 used to lie 
y Computer Science 
student lint decided to 
switch when I rcnili/xid it 
makes sense to ftxnjs on 
w'hat you're not gcxxl at. 

As every student 1 am 
always in need of 
money, so combining 
the knowledge from my 
Business Administration and Ctjmputer Science studies, i took to 
selling my software under tile name of Iialfduplex.net. as that was 
tile domain I already owned. 

What do you do? 

Iking an independent developer I have to do e^^erydiing 
myself Development, promotion, accounting and customer support 
are all tasks that 1 am familiar with. Diis seems a bit much for one 
person to do, hut it has its benefits. 1 always know^ what's going on 
witli development, wliat die latest promotional activities are and will 
make sure emtomers get the fiest treatment possible. I miglir have to 
look for personnel when tlie business continues to grow, though. 

How long have you been doing wiiat you dc^ 

IVe Ix'en wanting softw^aie since I was 8 or 9^ It ftrst started out 
in GW-BASiC on MS-DOS, and owr time have progressed to writing 
Objeaive-C cxxle. Those first lines of code didn't do anything iiseftil 
as any programmer can tell you. But it was torn of fun. k was mostly 
due to my dad who figured I could be doing something more 
consmiaive with my time behind the computer than play Pac-Man. 

Your first computer: 

My first computer to write code on must liave lieen my dad^s 
Amsirad PC 1640, running MS-DOS. It was a great machine and took 
all the ignorant and abusiv'e stuff i ilirew* at it as a young kid without 
complaining. The first computer owned by myself was an Apple 
Macintosh LC tl. a great computer and fiin to wiiik widi. One day in 
middle schtxil I liad to give a presentation on my hobbies. 1 just put 
the Mac in my backpack along with some magazines and w'eni to 
school, the LC Ifs design allow^ed me to take it apart in front of class 
without any ttx)ls and explain in detail how it all works together. I 
aced the presentation. 


Are you Maconly, or a multi- 
platform peisoa^ 

Thc-se days Vm a Mac-only 
person, no doubt about it. 

What is the advice you'd give to 
someone trying to get into this 
line of work today? 

ffe.spond to customer's 
needs and actively promote 
ytxir product, i've worked widi 
ai-StomeTs on some ctxnplex 
problems w^hen using my 
software. 4his has tmprewed my 
sofhwire a lot, which Ix^nefits 
ever>'one, and you'll see 
aistomers appreciate the exim attention they get. Promotion is 
essential [because if no one knows you are out there, how w'ill thev^ 
find you? When I started sending txit press releases and actively 
seeking out review opportunities tiie .sales increased itniiiediately. 
Also, when you develop softw^are for tlie Mac, make software 
that is Mac-like. A good interface and intuitive workflow' will make 
a better impression than an application dial scares users from the 
first minute by overioading tliem w ith options and a workflow that 
Ls very non-Mac like. 

Whales the coolest tech thing youVe done using OS X? 

Back when OS X was still in its beta phase 1 wTtxe a P2P client 
much like gnutella and a little bit later, 1 wioie mail sm^er softw^are. 
Neither really canie off the ground because of a lack of experience 
in, I guess almost et'ery' aspea of distributing software, but it was 
still pretty cool Mac OS X's Cocoa allows developers to get results 
very' quickly and try out a lot of crazy ideas, I love that. 

Where can we see a sample of your work? 

My priniarj' praduct is Media Catalog, which you can 
downkrad at tlfdupiex -iei/ In 2005 1 watite the 1.0 release 

of Family C blip:/ ) which is something I am still 

\€fy proud of. 

The next way I'm going to Impact IT/OS X/the Mac universe is: 

Tliere are a lot of tasks you and 1 do everyday diat can be 
done with a lot more ease. I ain't tell you wliat my exact role wdli 
be, but 1 want to lielp getting tiiat realized. 

MT 

U you or someone you know hehngs a Hie MacTedi SpoHi^, let os 
kaowl $ead detaSs to ^toriid@mocleA.tom 
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get the latest now 

» pay for it later (and without credit card debt!) 


How? With a Business Lease from Small Dog Electronics. 


Don't put off getting new equipment for your business. Small Dog Electronics will 
outfit your small, medium or large business with everything you need-and within 
your budget. Benefits include: 

» multiple leasing plans & companies 

Two major leasing companies & numerous plans are available to ensure a perfect fit, 

»lease-specific product specials 

Take advantage of special deals only offered with a lease agreement. 

»flexible buy-out plans with no commitment to buy 

Turn over your equipment as the need arises to always have the latest & greatest. 

»and more 


Plus, every shipment outside of Vermont is always tax-free, and our award¬ 
winning customer service staff is ready to answer any question you may have. 
Contact us today-we're confident that we have a plan that will suit your needs. 

There's more online! Visit Smalldog.com/finance 
Contact us for a free quote: 

email R0b@5malld0g.com or call 800-511-MACS x620. 





Small Dog 

Electronics 

3^ yomr Side 


• over 15 years in the Mac community 

• 3,000+ products lor Macs + PCs 

• 5-star online merchant rating 

• tax-free shopping outside of VT 


ll Apple Specialist 


www.smanaog.com 


800-511-NACS 










The tools that pros need 
at prices they deserve! 4 


6 Months 
Same as Cash! 

VaUd fofpuithasrnim-'m for tferoi, 

Up to 

^250 Cash Back!* 

On corr^puim/bm 

retote. 

FREE Parallels 


/etjofle 

(rfan^^pspfeojfnpuiiET. 


NEW20"iMac 

2.66GHz with 2GB SDRAM and 320G8 Hard Drive 

FREE Parallels Desktop!' Indt^^NB/viL- 


^1194- ^0 mafin nsbote' = I 

MfermcuMn fEbat& S^Qurad irtdde this magazifie. 


SAVE'100! 

15" MacBook'^Pro 
2,4GHz with 2GB SDRAM, 
250GB HD and SuperDrive 
FREE Parallels Desktopr 


SAVE'aS! 

NEW Mac* mini 

2GHz with IGB SDRAM, 

120GB HD and SuperDrive 
FREE Parallels Desktop!' 


SAVE'100! 

NEW Mac'Pro 
Quad-Core Intel Xeon Nehalem 
2.66GHz with 3GB SDRAM, 
640GB HD and SuperDrive 
FREE Parallels Desktop!' 

34iM ■^tOO=^'239^I 

*776t2S7 *Aftermoff-m rebate. 


Apple’ iWork" '09 
Get to work—but have 
fun doing 


Adobe Creative Suite 4 
Design Premium 
Upgrade for Mac 


47758226 jJWtfwnnebtJfe 


n994->m^ 

*7684020 *Aft&mai}-infebate. 


i/Tmw 


*7662739 


e Authorized Reseller 


Your *1 Apple Superstore! 


Call 1-877-233-2838 or visit macmall.com 
























